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CLINICAL AND EXPERIMENTAL 
ALLERGY 


A CHEMICAL CONCEPT OF THE ORIGIN AND DEVELOPMENT OF 
LIFE. A PRELIMINARY PRESENTATION* 


By Victor C. VauGcuan, M.D., Wasuineton, D. C. 


HE concept of the origin and development of life, which as a result of 

your kind invitation I am to present to you this evening, has not been 
evolved from my inner consciousness but. has resulted from more than twenty- 
six years of experimentation in my laboratory, modified by the work of others. 
In the nineties I was seeking a method by which I might obtain large quan- 
tities of some low form of life free from contamination. This quest ended in 
my devising my large bacterial tanks, with which I was able to secure pure 
bacterial substance by the kilogram, and was able to demonstrate the follow- 
ing fundamental facts: 

1. Bacterial substance consists of glyconucleoprotein. 

2. It contains no cellulose. Consequently bacteria are not plants. 

3. Bacterial substance shows no differentiation into cytoplasm, nucleus, 
or nucleolus and undergoes no mitosis, consequently bacteria are not ‘‘cells’’ 
as the morphologist would interpret this term. 

4. On cleavage with acid or alkali, bacterial substance yields carbohydrates, 
aminoacids and purine bases. 

5. It may be split into poisonous and nonpoisonous portions, with evidence 
that the cleavage follows definite chemical lines. 

6. Dead pathogenic bacterial substance kills animals with the same symp- 
toms and like lesions to those which follow inoculation with the living organ- 
ism. Therefore the symptoms and lesions of a disease such as typhoid fever 


*An address delivered before the American Chemical Society at Richmond, Virginia, 
April 13, 1927. 

Reprinted, with permission of the editor, from Chemical Reviews, September 5, 1927, 
iv, No. 2 
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are not due directly to the growth of these bacilli in the patient’s body but 
result from the cleavage of the bacterial substance by some agency supplied 
by the body of the host. 

7. Nonpathogenie bacterial substance furnishes as much poison as does 
the pathogenic. Therefore, immunity to certain organisms cannot be due to 
the absence of poison in these organisms but must be explained in some other 
way. 

8. Vegetable and animal proteins, such as edestin from hemp seed and 
easein from milk, contain as much poison as do the pathogenic bacilli. 

9. All proteins contain a poisonous group. It will be understood that 
none of these poisons are active when given by mouth and are so only when 
introduced parenterally. This is because protein cleavage in the alimentary 
eanal is different from that occurring in the blood and tissues. 

I may add that the above statements in all essentials have been verified 
by workers in this country, France and Germany. I published them in book 
form in 1913. I am not going farther into the details of my experimental 
work but will devote my time to the conelusions which I have drawn. Even 
with this limitation I can only present a preliminary outline, awaiting oppor- 
tunity to write in further detail. 

How ean we differentiate between nonliving and living matter? What is 
the earliest manifestation of the acquisition of life? Certainly matter does 
not cease to be matter when it becomes endowed with life. An atom of nitro- 
gen in ammonia is still nitrogen when it is incorporated in a more complicated 
protein molecule. 

I can say with much confidence that the conversion of nonliving into 
living matter is accompanied by increased molecular lability. By this I mean 
that the atoms or electrons within the molecule are energized. Their orbits 
are enlarged. Within their orbits they move with greater speed. Their 
chemism is intensified so greatly that they are now able to drag into their 
orbits atoms and possibly molecules which have hitherto been beyond their 
grasp. In other words the molecules begin feeding on outside matter. 

All living things absorb, assimilate and eliminate. This means that 
metabolism or trading in energy begins. Such is the first evidence of life. 

Have we any idea of the nature of these primitive living molecules? Yes. 
They were and are protein molecules. There is no life save in proteins. These 
are polymers of aminoacids. The aminoacids, at least the simplest of them, 
have been and are today being formed under proper environmental conditions 
from inorganic substances. 

Furthermore, each protein differs from all others in its content, kind or 
position in the molecule, of aminoacids. Up to the present time less than 
twenty of these bodies have been found in nature but with this small number, 
numberless proteins are formed, much as all the words in our language are 
formed by varied groupings of the twenty-six letters in our alphabet. Simple 
proteins yield only alpha aminoacids on hydrolysis. 

In my opinion simple proteins are not living. There must be in the living 
molecular structure a carbohydrate group thus converting a simple protein 
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into a glucoprotein. I have found two carbohydrates in bacterial substance. 
One of these, which exists in some bacteria to the extent of 10 per cent, I 
believe to be attached to the nueclein group, while the other is part of the 
protein and is attached to the nitrogen. With this glycoprotein we have a 
battery and this begins to operate under proper stimuli such as heat, light, 
electricity or the chemical constituents of something in the medium in which 
the molecular battery exists. In other words the stimulus is some form of 
energy. What causes the aminoacids to synthesize I do not know. Emil 
Fischer has, however, synthesized aminoacids and has obtained a product 
whieh closely resembles natural protein. 

Irritability, or reactivity as Ralph Lillie prefers to eall it, has long been 
known as a universal property of living matter. This means that the rate at 
which energy is received and discharged by the living protein may be altered, 
increased or decreased, by external stimuli which may be brought into con- 
taet with it. The stimulus may be in the form of food or fuel which brings to 
the organism, or the living system as the morphologist ealls it, energy in the 
potential form, which is then discharged in the kinetic form. Metabolism is 
regulated by environment. Reaction between the organism and its environ- 
ment is essential to all living matter. Without this, life cannot originate or 
having originated continue indefinitely. One can conceive of a piece of chalk 
or a lump of earbon existing indefinitely without reacting with its environ- 
ment, without absorbing or eliminating, but one cannot conceive of a bacte- 
rium or a yeast cell retaining life indefinitely under these circumstances. I 
am fond of repeating a statement first employed I believe by Allen, ‘‘Living 
matter differs from dead in that the former trades in energy while the latter 
does not.’’ 

Still another attribute of living matter is its ability to reproduce itself. 
As I conceive it, the early forms of life must be particulate, not necessarily as 
this term is understood by the morphologist, but in a chemical sense, meaning 
that living matter maintains its molecular identity in no matter what form or 
environment it exists. The early forms of life must at the same time be small, 
microscopic or ultramicroseopic, because the reaction between the organism 
and its environment can occur only when the reacting bodies are brought into 
immediate contact. This holds true whether we consider the lowest or the 
highest forms of life, whether we subscribe to the cellular or a chemical theory 
of the origin of life. In man, the highest form of life, contact is just as inti- 
mate, the food material being brought to the cells by the blood and lymph. 
This holds whether the energy be brought to the organism in the potential or 
kinetie form. 

There can be no question as to the nature and manner of reproduction in 
the lowest forms of life since we can see and study it in low forms such as 


bacteria. Reproduction occurs by fission. 

If we assume that there was an Azoie period in the history of the earth, 
a period in which life even in its simplest forms did not exist, and we must 
assume this if we will accept the geologist’s concept of the origin of the earth, 
then it follows of necessity that there was a certain time at which life on 
earth began. The evidence today indicates that energy derived from the sun 
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is the original source of life. The chief difference between inanimate and 
animate matter is in its energy content. The forces in the sun’s rays have 
energized dead matter into life. Perhaps, as suggested by Mathews, the bulk 
of this energy is carried by the oxygen atoms within the molecule. 

As to what was the form of this first life we can but conjecture, but from 
the evidence, some of which I have just presented you, I believe that we are 
safe in assuming that life as such did not exist before the evolution of the 
protein molecule. Every element which makes up the protein molecule exists 
also in the inorganic chemical world. There was a time when organic chemical 
compounds did not yet exist. Henry, referring to the possibility of the arti- 
ficial production of organic compounds, wrote, ‘‘It is not probable that we 
shall ever attain the power of imitating nature in these operations. For in 
the functions of a living plant a directing principle appears to be concerned, 
peculiar to animated bodies, and superior to and differing from the cause 
which has been termed chemical affinity.’’ And yet only a short time after 
this Wéhler succeeded in synthesizing urea. 

Moore and Webster appear to have succeeded in synthesizing formalde- 
hyde from carbon dioxide and moisture under the influence of ultraviolet rays 
and in the presence of an inorganic colloid. It matters little whether, as has 
been suggested by vonBaeyer, formaldehyde was the first organic substance 
produced in nature leading toward the development of life. The point is that 
it has been shown that organic substances may be synthesized in the labora- 
tory from inorganie substances and that such simple organic structures as 
aminoacids may be synthesized experimentally into compounds closely re- 
sembling natural proteins. It makes no difference whether we can now or 
ever will be able to reproduce each and every step to the ultimate development 
of life. Failure in no way invalidates our hypothesis any more than our ina- 
bility to build a star or planet disproves existing views as to the probable 
structure of the universe. 

At some stage in the evolution of life the cell as we know it today came 
into existence. It is back to this point that the morphologist traces the origin 
of living matter and beyond this he does not allow himself to go. The doctrine 
‘‘omnis cellula ex cellula’’ may perhaps hold after the first cell came into 
being but the chemist cannot accept the cell as the lowest or the original 
manifestation of life. Nearly twenty years ago I first stated my belief that 
life is fundamentally chemical and may, indeed probably does, exist in simpler 
and less tangible forms than the living cell or even the living bacterium which 
[ do not regard as a true cell for it contains no differentiated cytoplasm and 


nucleus. 


It becomes incumbent upon the chemist who denies the contentions of the 
morphologist to explain how the cell may evolve from simpler forms of life. 
This we cannot yet do but the work of DuNoiiy on the surface equilibria of 
colloids opens interesting fields for speculation. This author presents evi- 
dence that the most probable configuration of equilibrium in a protein colloid 
solution is in the form of a cell. This would present a minimum of free energy 
compatible with the total energy. If a microscopic droplet of protein solution is 
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sprayed into the air the constituent molecules of this droplet will proceed to 
arrange themselves in thermodynamic equilibrium with relation to each other. 

In this process the droplet will become coated with a surface layer of 
protein three hundred or four hundred times more viscous than the interior. 
If the droplet has a diameter of ten microns, equilibrium may be established 
within four seconds. If the diameter is but three microns, equilibrium is es- 
tablished in about one second. If equilibrium has been established before the 
droplet completes its fall, the concentrated surface layer will be strong enough 
to maintain its shape even if it strikes a dry surface. The presence of carbon 
dioxide or hydrochlori¢ acid gas or ultraviolet rays suffices to render some of 
the constituents of the protein layer insoluble, thus enabling the droplet to 
keep its individuality even though it fall into pure water. 

Assuming as has been stated before that energy and its transformation 
is one of the dominant characteristies of life, we have evidence in the work 
of DuNoiiy that the cell may be but the logical consequence of the tendeney 
of the protein molecule or molecules to establish dynamic equilibrium. 

What is the smallest form of living substance known? The smallest liv- 
ing structure known today is that entity which has been described and stud- 
ied in greatest detail by d’Herelle and to which he has given the name of 
bacteriophage. This living particulate chemical substance is much smaller 
than the smallest known cell and bears out my hypothesis first stated nearly 
twenty years ago. d’Herelle gives to the bacteriophage the generic name 
protobe or first life. It is without doubt the simplest form of life known 
today but I regard it as not proved that the first life was not even simpler. 

The bacteriophage fulfills all the criteria of life. It can assimilate in a 
heterologous medium, transforming a heterologous substance into homologous 
bacteriophage substance, a substance distinctively its own. With this fune- 
tion of assimilation it also possesses the function of adaptation to changing 
environment. Furthermore it possesses the faculties of reproduction and 
variability. 

The substance is antigenic, has the chemical constitution of protein, pos- 
sesses as great and prolonged viability as bacterial spores and appears to be 
an electro negative colloid just as are the majority of the bacterial species. 
The dimensions of the bacteriophage corpuscle are approximately those of the 
serum globulin micella, its diameter being about twenty millimiecrons. The 
substance appears to be thermolabile, its virulence being destroyed at about 
75° C. 

The protein micella is the colloidal unit. It is the smallest particle of 
matter in the colloidal state. Possibly, as d’Herelle states, it is the unit of 
living matter and cells are constituted of a union of micellae. The bacterio- 


phage is of about the size of a micella. 

I do not regard bacteria as the simplest form of life. Their chemical 
structure is very complicated. They are essentially nucleins and their chief 
function is to multiply. Whether the individual consists of a single or many 
molecules IT do not know. Probably their structure is multimolecular but if 
so the chemism between the molecules must be very strong. I know of no way 
of distinguishing between intermolecular and intramolecular activity. 





mre # 











6 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


Bacteria will live under most diverse conditions. They will grow in a 
medium which contains organic nitrogen only in the form of ammonia. They 
continue to live or at least to retain life under wide ranges of temperature. 
When food is scarce they go into a resting or spore stage. They multiply by 
fission. In them acquired characters such as increased or decreased virulence 
are transmitted. They are antigenic and can be shown susceptible to classi- 
fication in groups by their antigenic reactions. 

While the bacterial cell is morphologically simple in strueture, it is as 
complex in chemical composition as are the cells of the animal body. I know 
of no work done since I reached this conclusion more than twenty years ago 
which threws any doubt upon it. The conclusion that | would draw is either 
that bacteria are already relatively high up in the seale of life or else that 
even the simplest forms of life consist of relatively complex aggregations of 
protein molecules. 

The general constancy and immutability of bacterial types is illustrated 
in the history of epidemic disease. Generally speaking these diseases run true 
to type through their recorded history, be this short or long. Tubercle bacilli 
found in Egyptian mummies present the same characteristics and cause the 
same type of tissue destruction as do tubercle bacilli in the consumptive of 
today. The characteristic symptoms and lesions of smallpox observed and 
described by Indian writers before the Christian era show no essential varia- 
tion from those which manifest themselves in the unprotected individual of 
today. Through all the centuries there has been no important mutation in 
the smallpox virus, nor any marked modification in its behavior when intro- 
duced into the human body. The most ancient descriptions of the plague are 
so plainly indicative of the disease as we know it in the present generation 
that there can be no mistake of the identity of the virus of this disease in 
most ancient times with that of the present. The pneumonias of today are 
marked by the same seasonal variation, characterized by the same modes of 
onset, by like avenues of progress, and by similar results with those seen and 
described by Hippocrates. Because bacteria and protozoa are low forms of 
life it has been assumed that they are especially liable to marked mutations 
involving alterations in chemical composition and, what is of more importance, 
so far as pathogenic organisms are concerned, in their effect upon man. In my 
opinion the assumption that bacteria and protozoa readily undergo mutation 
is not warranted by any facts which can be gathered in a study of the history 
of infectious diseases. I am ready to assert that there has been less mutation 
in the tubercle bacillus or the virus of smallpox since the beginning of re- 
corded time than there has been in man and the other higher animals. 


We do not know the nature of the filtrable viruses such as that of small- 
pox, but it is possible that they are of the nature of protobes such as 
d’Herelle’s bacteriophage. There is some evidence that as time goes on we 
will be able to establish a more definite connection or association between the 
protobes and bacteria. In the case of the tubercle bacillus for instance there 
is evidence that ultrafiltrates of the tubercle bacillus contain what appears to 
be a living.virus and the evidence suggests that this is:a small granular. form 
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of the tubercle bacillus. As to whether this is a tubercle bacillus micella we 
can only surmise. 

Having outlined my concept, a chemical concept, of the early development of 
life I desire now to present to you my interpretation of the manner in which 
life became differentiated into its many forms. My understanding of this com- 
plex phenomenon, as | have said, is not based upon pure philosophic induction 
but upon experimental observation in my own laboratory. Before discussing 
the origin of species, therefore, | must summarize briefly my conception of the 
life processes as I have observed them in bacteria. 

The chief function of life is self-perpetuation. If this function is to con- 
tinue active, the living substance must be so situated that it ean procure 
nutritive material from its immediate environment. While energy is furnished 
in the available carbohydrates and fats and while water and certain minerals 
are requisite, the structural and reproductive requirements of the protein 
molecule are met only by protein material, of which the basis is the aminoacid. 

All living substances are protein. The nature of the protein differs for 
every different type of life. This difference is due to variation in the number, 
nature or intramolecular arrangement of the constituent aminoacids. There 
may be other differences which present methods have not as yet enabled us to 
recognize. 

If the necessary pabulum were always available as pure aminoacids and 
in the correct proportions for the particular living cell, the matter would be 
simple. As a rule, however, the available organic food supply consists of com- 
binations of aminoacids in varying degrees of complexity, up to the complete 
protein molecule. 

In order that the living substance, let us say a bacterium, may assimilate 
this food it first becomes necessary to disrupt the heterologous protein mole- 
cule into its constituent aminoacids so that these may be absorbed and built 
up into the bacterial structure. Bacteria secrete enzymes or ferments for this 
purpose. So do all living cells. These ferments will digest certain proteins 
but not all proteins. If a living cell is in contact with a foreign protein against 
which it does not possess a digestive ferment it will gradually evolve a ferment 
specific for that protein. I believe it to be a fundamental law that a living 
cell in contact with a foreign protein will evolve an enzyme to destroy that 
protein. Many years ago Duclaux showed that Penicillium glauecum grown 
on starch produces invertase only. On lactose it produces lactase in ad- 
dition. On milk it elaborates a proteoclastie enzyme. The ability of living 
cells to produce specific enzymes to meet the necessity for disrupting the sub- 
strate with which they come in contact is essential to existence both under nor- 
mal and abnormal conditions. It enables the cells to feed upon assimilable 
substanees and to destroy injurious ones. The ease with which living cells 
may function in these directions is dependent upon many and varied factors 
such as temperature, physical and chemical conditions, the activity of the cell 
which is seeking to feed or protect itself and the constitution of the body upon 
which it acts. Here lie many problems awaiting future investigation. 

Much remains to be learned of the nature of ferments or enzymes. They 
are particles of matter, some of them wholly simple like spongy platinum, 
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others highly complex like the yeast ferment or pepsin or trypsin. Enzymes 
are inanimate storehouses of energy which may be brought into action under 
proper environment or on coming under the influence of certain physical or 
chemical stimuli. They may be compared roughly to storage batteries. Fer- 
ments may be protein, but are not animate. 

In the same way that the bacterium will elaborate a digestive enzyme, so 
also will the body cell do this when it comes in contact with a foreign protein. 
The typhoid bacillus on entrance into the body grows luxuriantly during the 
incubation period, for in the blood it finds an abundance of available food 
material in the same simple form that is available for the body cells. Living 
typhoid bacilli have been found in the blood of man during the incubation 
period, before any symptoms of the disease have become manifest. The germ 
is converting body proteins or at least the aminoacids of the blood into typhoid 
bacillus protein. The reaction is synthetic and there are no symptoms. 

But the body cells have been stimulated by the presence of a foreign pro- 
tein and in about ten days they have elaborated a ferment or enzyme which 
will break down this foreign protein. As soon as this defense reaction be- 
comes well developed, disease becomes manifest. Now, typhoid bacilli are 
being destroyed, the process is analytic, the protein poison is being liberated. 

During the incubation period the process is constructive. After the body 
cells have learned to elaborate a ferment which will destroy the typhoid bacil- 
lus the process in turn becomes destructive and in this destruction the protein 
poison appears to be liberated. This poison I have found to be present in 
every protein which I have so far examined. It exists not alone in patho- 
genie bacteria but also in nonpathogenic and even in such otherwise innocuous 
proteins as egg white and the proteins of the cereal grains. Indeed edestin 
from hemp seed and easein from milk, and egg white furnished me the larg- 
est and most satisfactory amounts of protein poison. While I have been 
unable to obtain this substance in anything approaching a pure state, it 
appears to contain many aminoacids and apparently should be classed as a 
polypeptid. It is only poisonous when administered parenterally, for alimen- 
tary digestion apparently further breaks it up into the simple aminoacids. 
In the ease of typhoid fever which I have used as an example the symptoms 
result from the liberation of the protein poison. The severity of the disease 
depends upon the amount and rapidity of liberation of the poison. The very 
small doses of the poison which will produce serious symptoms experimentally 
indicate its possession of a high degree of energy. In my opinion it kills by 
tearing off from certain body cells secondary and functioning chemical groups. 

The perpetuation of life depends upon the ability of living substance to 
convert heterologous proteins into homologous proteins. This holds equally 
for the higher forms of life, for if in the case under consideration the human 
body is unable to convert typhoid protein into human protein the result will 
be disastrous. True, this conversion is of itself not without danger. 

The ability of a bacterium to produce disease after it has entered an 
animal depends mainly upon two factors. First, it must be able to establish 
for itself a parasitic existence in its host. It must be able to sustain itself 
and multiply its kind on the pabulum within its reach. Second, there must 
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be no destructive enzyme already existing in the body tissues, against this 
particular bacterium. 

Disease depends in great part upon how abundantly a given microor- 
ganism may multiply in the tissues before the body cells have completed the 
elaboration of a destructive enyzme. Where one is already in existence the 
bacterium is destroyed at once and only an infinitesimal amount of poison is 
liberated. No symptoms result. The seriousness of the symptoms depends 
upon the amount of poison liberated and the rapidity of its liberation. Of 
course, there are other factors in certain diseases such as location within the 
body, the secretion of a toxin by the bacterium and the like. 

Let us now take up a consideration of those factors which may have had 
a bearing in the origin of species. At this point | am not so interested in the 
inheritance of identical characteristics as I am in the inheritance of altered 
or acquired characteristics, for it is by virtue of the latter that new species 
develop. I find no great difficulty in understanding that living substance 
might readily reproduce itself in its entirety but | am highly interested in 
the intimation that it can produce another living substance different from 
any that has been known heretofore. 

I have said that the characteristics of bacteria have remained remark- 
ably constant throughout the history of disease. There is an exception, one 
which I believe to be of fundamental importance in the development of 
species. I have said that the tubercle bacillus as it occurs in man appears to 
have undergone no remarkable change through recorded history. This is quite 
true but at the same time there is a tubercle bacillus which infects fowls which 
is not quite the same germ and yet another which infects cattle. Dr. Cal- 
mette has at the Pasteur Institute in Paris a strain of tubercle bacillus which 
he has cultivated artificially for over thirteen years and which appears to 
have lost entirely its ability to infect man and the lower animals. 

The constancy of bacterial types and indeed of all living substances de- 
pends upon a relatively unchanging environment. In the lower forms of life 
environment has a very definite influence upon the characteristies of life. 
Furthermore, alterations in the structure of the protein molecule resultant 
on environmental changes may be and are inherited. A microorganism living 
in a milieu in which the pabulum is readily assimilated and transformed into 
homologous proteins, will thrive. If, on the other hand, the environment is 
one in which the available food material is of widely different constitution 
from that of the living substance, continued existence will depend upon the 
ability of the microorganism to elaborate a ferment capable of disintegrating 
the foreign protein or protein-like substance into its constituent aminoacids 
so that they may be available for assimilation. If some of these aminoacids 
are deficient in quantity for the particular living substance, continued exist- 
ence will now depend upon the ability of the living structure to adapt itself 
te this deficiency. If such an adaptation is made, there will result a change 
in the make-up of the living protein molecule. 

While I am emphasizing chemical factors I am not unmindful that physical 
and other factors also play a part. I can readily understand why many 
species of animals and of plants have disappeared. No species can continue 
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when it ceases to receive and utilize energy from its environment. A change 
of a few degrees in the annual average temperature might change markedly 
the flora and fauna of the area in which it occurs. Climatic factors are more 
readily recognized in the higher forms of life, but 1 shall continue to limit 
myself to the effect of changes in the chemical environment on the lower 
forms of life 

The presence and availability of new or different aminoacids or similar 
protein radicles will ultimately determine an alteration in the constitution 
of the living protein molecule. If this alteration in environment is permanent 
the altered constitution of the living molecule will likewise become perma- 
nent and will remain so as long as the environment is relatively the same. 
The development of new species in the lowest forms of life depends upon 
physicochemical alterations in the environment. The persistence of new 
species so formed is dependent upon the permanency of the environmental 
changes 

A streptococcus highly pathogenic tor the horse will on repeated passage 
through a laboratory animal such as the mouse or rabbit or guinea pig, gradu- 
ally lose its high virulence for the horse while acquiring an inereased invasive 
power against that animal through which it is being passed. That there is an 
actual change in the chemical constitution of this streptococeus is indicated 
by the fact that after several passages its antigenic power as a horse strep- 
tocoecus which was originally of high titer beeomes completely lost. 

Not only this but it has been found that cultivation of a streptoecoecus in 
an artificial medium containing the blood of some laboratory animal increases 
the virulence of the streptocoecus against this particular animal. Furthermore 
the antigenie characteristics of this streptococcus are altered after repeated 
gcrowth on these special laboratory media. Thus we may speak of a horse 
streptococcus, a mouse or rabbit or guinea pig streptococcus all derived from 
the same ancestor, each of them still a streptococeus, but definitely altered in 
chemical nature by the immediate nutritive environment. 

d’Herelle believes that there is but one bacteriophage but that this like 
the streptococcus just described is capable of adaptation to growth in a wide 
variety of bacterial hosts. The Shiga bacteriophage and the Staphylo-phage 
differ from each other in their predilection one for the dysentery bacillus and 
the other for the staphylococcus. These are their foods of choice and they 
find it diffieult to grow on other bacteria. However, adaptation may be ae- 
complished and it is possible to change the Shiga-phage into the Staphylo- 
phage and vice versa. There is an almost limitless possible number of bac- 
teriophages dependent upon the degree of invasiveness for different bacteria 
but the evidence presented by d’Herelle would indicate that this is a matter 
of adaptation to the environment on the part of a single original bacterio- 


phage. 

This adaptation is so complete that it involves an alteration in the chem- 
ical structure of the bacteriophage, which ean be recognized in changes in 
its antigenic properties. Shiga-phage actually becomes chemically different 
from the Staphylococcus bacteriophage. Alterations in the environment have 
produced a new species which will maintain its identity as long as the en- 
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vironment remains essentially unchanged. Further environmental changes 
will produce yet other alterations in the structure of the living molecule, not 
necessarily a reversion to the original structure but perhaps with the de- 
velopment of an entirely new and more complex structure to suit the require- 
ments of the altered nutritive environment. 

Many of the higher forms of life contain two or more proteins no one 
of which can be said to be more specific than the other for that particular 
living substance. Such a simple plant as wheat for example contains gliadin, 
globulin, glutenin, proteose, and leucosin, five proteins in all. 

Now wheat glutenin appears to be similar in its chemical constitution 
with the glutenin found in barley and in rye. 

I would interpret this as highly suggestive evidence that wheat, barley 
and rye evolved from the same primordial ancestor. Environmental changes, 
possibly variations in the nutritional resources, have been responsible for the 
differentiation of these three grains. The farmer of today knows well the 
importance of environment. With the same seed, the same heredity, he does 
not anticipate an equally good or abundant crop in every field in different 
years. The fertility of the soil, the amount of sun and rain and many other 
environmental factors play a most important part. If some of these factors 
are disadvantageous to the continued existence of a grain, this grain must 
either adapt itself to changed conditions which it will do with alterations in 
its own structure and appearance, or it must eventually die out. 

In forms of life such as those which we have just been discussing, in 
which two or more different proteins exist together, we must conceive as pos- 
sible that species differentiation does not necessarily entail complete change 
in any or all of the constituent proteins but that in these higher forms new 
proteins may be added, possibly by differentiation of the original with the 


result that the new protein and the original both exist in the same living 


substance. 

Where a protein has at last been evolved which best fits the functional 
needs and where its environment remains little changed, its chemical consti- 
tution will remain remarkably constant. It is said that the proteins of the 
lens of the eye are different from the other proteins of the body but are 


identical in the lenses of a wide variety of animals. Here there is little en- 
outside world but the 


vironmental change for the environment is not the 
blood and lymph. 

I have mentioned changes in antigenic properties as indicating altera- 
tions in the make-up of the protein molecule. The question might be raised 
as to whether such changes do necessarily indicate alterations in the consti- 
The term antigen is employed by immunologists to 


tution of the molecule. 
animal body 


designate those substanees which when introduced into the 
parenterally lead to the elaboration within the treated animal of a substance 

Up to the present 
Moreover it appears 
Thus an 


which antagonizes or tends to neutralize its own action. 
the weight of evidence is all that antigens are proteins. 

that each protein leads to the elaboration of a specifie antibody. 
animal treated with the venom of a certain species of snake produces an anti- 
body to.this venom-and not to the venoms of other species of snakes. 
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toxin of the diphtheria bacillus produces a diphtheria antitoxin and this has 
no antagonistic action on other toxins. Each antigen acts specifically and 
the nature of the antibody formed is strictly specific. The body cells appear 
to elaborate these antibodies and they do it for self-protection. Some of the 
antibodies neutralize their specific antigen by combining with them and thus 
rendering them inert. This seems to be true of the antitoxins of diphtheria 
and tetanus, also for vegetable toxins such as those of abrin and ricin and the 
venoms of snakes. In other cases the antibody renders its antigen inert by 
disrupting it into its harmless constituents. Could there be better or more 
conclusive evidence of the ability of the body cells to adapt themselves to 
their environment and to protect themselves against threatened destruction? 
Living cells are capable of being trained or educated. In other words their 
behavior may be modified by changed environment. 

It has been shown that the specificity of antigens is dependent upon their 
chemical composition. For instance there are in milk four chemieally dis- 
tinct proteins and each is capable of causing the body cells to elaborate its 
own specific antibody. In egg protein there are three chemically distinct 
proteins some of which are common to the eggs of different species of birds 
while others are found in a single or in a limited number of species. 

It seems to be true that the specificity of an antigen is determined by 
the location of some aromatic radicles within the structure of the protein 
molecule. When proteins are hydrolyzed they lose their antigenic proper- 
ties. My students and I showed many years ago that gelatin which is a 
hydrolyzed protein and devoid of certain aromatic radicles such as tryosin 
and tryptophan, and which contains only a trace of phenylalanin is not an 
antigen. Like results have been obtained by subjecting true proteins to the 
cleavage action of digestive ferments such as trypsin. Likewise the protamins, 
which are complexes of diaminoacids, and wanting in the aminoacids, are 
not antigenic. Free aminoacids are not antigenic. All antigens are colloids, 
all apparently are proteins. 

Now, it has been found that certain chemicals, as formaldehyde, nitrous 
acid and iodine may be introduced into the protein molecule without destruc- 
tion to its antigenic properties, but the antibodies elaborated are specific to 
the altered proteins and not to the original substances. Some years ago 
Obermeyer and Pick found that the serum of rabbits treated with proteins 
which had been radically changed by being iodized or nitrified did not pre- 
cipitate the native protein but did act upon the altered protein with which 
the animal had been treated. 

All life is protein and the development of new species is due to molecular 
rearrangements in the structure of the protein molecule. Something is added, 
or subtracted, or chemical groups within the molecule are rearranged. The 
recently discovered facts demonstrated by the precipitin and sensitization 
tests make this certain. By these, proteins may be positively identified when 
mixed or when unmixed with other proteins. Group relationship may be 
shown by these methods and up to the present time in no other way. Espe- 
cially is this true when the results of these tests are measured quantitatively. 


The proteins of the hen’s egg sensitize guinea pigs to themselves and to a 
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lesser degree to the proteins of the eggs of other birds. The proteins of 
man’s blood sensitize animals to themselves and less perfectly to those of 
the blood of the anthropoid apes. Wheat, rye and barley all come from a 
common plant and under different environments have developed into three 
species. In this way varieties and species come into existence. 

From the lowest to the highest forms of life environment plays a part of 
greater or less significance in the development of species. These environmental 
factors may be chemical or they may be physical. I have presented to you 
my concept based upon the simpler forms of life for here that very simplicity 
facilitates more accurate study and interpretation. 

In calling to your attention the primary importance of environment in the 
development of life and the differentiation of species, it is in no way my desire 
to intimate that I am not in accord with the prevailing doctrines of heredity. 
The diseussion is along quite different lines for in the latter our interest is in 
phenomena in which gross alterations are conspicuously absent while in the 
former it is the alterations which are of chief importance and interest. The 
genes about which students of heredity are saying much I can accept, if I am 
permitted to regard these genes as atomic groups, some right-handed, some 
left-handed in the specific protein which reproduces itself. Apparently this 
has been done by Jennings and by Ralph Lillie. 

But I find no difficulty in recognizing the action of chemical environment 
even in the highest forms of life. Morphologists stress the stability of germ 
plasm but some of them do admit that certain poisons such as alcohol, lead, 
mereury, and syphilis may deleteriously affect the reproductive cells. In my 
opinion even more striking examples might be given. A boy and a girl born 
of healthy parents and raised to maturity under normal conditions may 
migrate into a goiterous district and after acquiring goiters may marry. 
Their children may be ecretins. In this ease it is the absence according to the 
now accepted belief, of iodine in the food and drink which leads to this deteriora- 
tion. Please understand that it is only the absence of one chemical element 
which causes this disaster. 

I am in favor of eugenics but I cannot forget that environment as well as 
heredity must be taken into consideration. 

The claim that the reproductive cells are not influenced by the somatic 
cells is one which I believe to be unwarranted. In seeding it is well to select 
sound grain but the harvest will not be determined wholly by this but will 
depend to some extent on the fertility of the soil. 

What is the optimum relationship between the chemical environment, 
particularly the food supply, and the living structure? Without considering 
other factors that undoubtedly play a part I would say that the more closely 
the heterologous protein resembles in its make-up the homologous living pro- 
tein, the more nearly identical its content and proportion of the different 
aminoacids and associated radicles, the more constant will be the composi- 
tion of the living molecule and the higher will be the degree of perfection 
which it will attain while remaining essentially unaltered chemically. I ree- 
ognize that there are otker essential requirements such as vitamines and the 
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like but the basis of life is protein and in this thesis I have limited myself 
almost entirely to the consideration of the chemistry of the living protein 
molecule. 

Some living forms such as bacteria feed upon other living forms. They 
can do so because they can convert and assimilate without difficulty the 
protein molecules of the host. I consider it possible that the more nearly 
the proteins of the host resemble chemically those of the invader the greater 
will be the pathogenicity of the latter. I suggest that some investigator 
study the antigenie reactions, the protein relationships between parasite and 
host. In the case of bacteria, feeding upon man or animal, the objection 
might be raised that they derive their sustenance, not from the living mole- 
ecules of the animal, but from the simpler protein food radicles and cleavage 
products, present in the circulating blood and lymph. But this objection 
cannot hold in the ease of test tube experiments in which the available 
pabulum consists of the tissues of the host. 

One might infer that I believe that a cannibalistic existence would be 
the ideal form of life. But curiously enough even in such low forms of life 
as bacteria and bacteriophages, cannibalism appears not to exist. Protein 
molecules endowed with attributes of life, while apparently bent upon the 
destruction of other forms of life, particularly simpler forms, appear in- 
eapable of destroying living substances of identical or nearly identical echem- 
ical constitution. This is readily understandable. Where there are two 
such living substances in apposition, their chemisms would be identical, their 
spheres of influence the same, their tropisms would balance one another and 
the result would be no chemical reaction. A solution of ammonium chloride 
mixed with another solution of ammonium chloride remains ammonium 
chloride. 

Late in the eighteenth century Lavoisier, scientist, patriot, martyr, showed 
that the process of respiration in man is comparable to the burning of a 
eandle. About 100 years ago, Wohler made urea synthetically. A few years 
later Dunglisson and Emmett, in their seantily supplied laboratory at the 
University of Virginia announced that the free acid in the gastrie juice of 
man is hydrochloric acid. Dumas in France, Liebig in Germany, and others 
continued to develop physiologic chemistry. About the middle of the last 
century leading universities in this country provided chairs in this subject. 
For many years Chittenden at Yale was the standard bearer and on his re- 
tirement his good work was continued and amplified by Mendel. I gave my 
first lecture in physiologic chemistry in the University of Michigan in January, 
1876. Splendid work in this subject has been done by Van Slyke, Lusk, 
Folin and others. Ehrlich and Hatta, after more than 600 attempts built up 
arsphenamine synthetically and this with his eogeners has done much to 
mitigate the plagues of syphilis and allied diseases. 

Starling and others have discovered hormones and the brilliant results 


obtained by Banting in his discovery of insulin are well known. Abel not 
only discovered epinephrine, but determined its structural formula and it is 
now made synthetically. The same talented investigator appears to be on 
the high road to similar results in the study.of.insulin.— . ar ey 
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All these, however, are inanimate substances and up to the present time 
no chemist has awakened dead matter into life. It may be that this will 
rever be done, although I do not consider it beyond the bounds of possibility. 
Whatever may be individual opinion on this subject, past, present and even 
future, failures should not prevent us from interrogating nature and learn- 
ing so far as possible how she in her great laboratory with boundless facilities 
and with countless ages in which to operate has accomplished this great 
result. Without predictions as to what degree of knowledge future researches 
will reveal I have ventured to present my views on this subject. Should 
they even in part, be confirmed the morphologist must radically change his 
teachings as to the relative importance of heredity and environment. I hold 
that the lowest forms of life have come into existence through chemieal 
agencies and that environment has been a stronger factor in the evolution 
of life and in the development of the varieties and species than is believed 
by the biologist of today. 
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SENILE PRURITIS DUE TO HYPERSENSITIVENESS* 


By James Wynn, M.D., INpIANAPOLIs, Ino. 


REPORT OF CASES 


“Hie 1.—In May, 1923 Mrs. W., a widow aged 69, consulted me for the relief of obstinate 
generalized itching of eighteen months’ duration. The trouble, beginning insidiously 
as a mild tingling of the knuckles and fingers, had become in the course of a few weeks 
a severe generalized pruritis, associated with recurrent attacks of nausea, vomiting, and right 
Various diagnoses such as senile pruritis, ‘‘biliousness,’’ 


upper quadrant abdominal pain. 
Cholecystectomy had been advised and refused. 


and ‘‘gall’’ poisoning had been made. 
During the month prior to consulting me she had been taking heroie doses of alkalies and 
spending at least three hours of every night in a soda bath—the only procedure short of an 
opiate that enabled her to sleep even fitfully. 

Possessing keen mind and good memory, Mrs. W. was able to give a quite complete 
family and personal history, no features of which suggested the allergic diathesis in her 
mother and father, brother and sisters, or herself. Her parents, still living and surprisingly 
free from either physical or mental evidence of senility, were interviewed and gave a detailed 
history revealing no suggestion of allergic symptoms in their parents. Mrs. W. had two 
grown children and six grandchildren. Her two sisters also had grown children; one of 


them, a grandchild. In none of these individuals were there any clinical evidences of the 


allergic constitution. 
The record of Mrs. W.’s personal ailments included the usual childhood diseases and 


little else except an attack of what had been called colitis (from June to October, 1922. 
This terminated about eight months before the onset of the itching). The symptoms had been 
frequent, pultaceous stools and crampy abdominal pain. At this time routine examination 
revealed high blood pressure and arterial disease, and a purin-free diet was instituted. Since 
giving up meat, she had lived largely on green vegetables, milk, and bread—eating never 
less than five or six slices of bread a day. 

Physical examination revealed moderate obesity, hypertension (190/100), definite per- 
ipheral sclerosis, and thickening of the retinal vessels. Except for slight puffiness of the 
ear lobes, the skin surface was entirely free from such abnormalities as jaundice, eruptions, 
wheals, thickening, or induration. Scratching with a blunt object led only to momentary 
redness, no wheals. Blood examination revealed a definite eosinophilia but no elevation in 
the urea nitrogen, uric acid, or bilirubin content. Skin tests (Walker’s method) with all 
the foods in her diet and various epidermal and pollen extracts were all negative with the 
single exception of wheat globulin, which produced a wheal 2.5 em. in diameter which per- 
sisted two hours, itching violently. 

All bread, crackers, and wheat-containing foods were at once excluded from Mrs. W.’s 
diet, and within twelve hours there was complete cessation of itching. She remained free 
from any cutaneous or gastrointestinal symptoms until seven months later when she one day 
ate two slices of white bread at noon lunch. By three o’clock she was having crampy 
abdominal pain which persisted intermittently throughout that afternoon and night. Itching 
of the hands and face kept her awake most of the night, gradually disappearing toward noon 
of the following day. There was no urticaria and aside from slight puffiness of the ear lobes 


no angioneurotic edema. 


*From the Department of Medicine, Indiana University Medical School. 
Read by title before the American Association for the Study of Allergy, Washington, 
D. C., April 16, 1927. 
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On two subsequent occasions during the following year (1924) Mrs. W. attempted to 
eat bread, but each time with generalized reaction similar to the episode just described. 
Thereafter, carefully excluding all forms of wheat from her diet, she had no further itch- 
ing, and remained otherwise symptom-free until her death following a cerebral hemorrhage 
in January, 1925. 

CASE 2.—The case of the Widow B., aged 70, is so similar in general features to the 
one just reviewed that only the points of difference will be summarized. Mrs. B.’s parents, 
grandparents, one grown son (the only child), and two grandsons gave no evidence of the 
allergic diathesis according to detailed and in every case carefully confirmed histories. Mrs. 
B.’s itching was less severe than that of Mrs. W. but had persisted unintermittently for 
two years (June, 1921 to June, 1923). Five months before its onset (January, 1921) she 
had had a nine weeks’ siege with ‘‘intestinal influenza’’ (mild diarrhea, soft stools, crampy 
abdominal pain). She had always been an excessive cake and bread eater. 

Complete physical and laboratory examination of Mrs. B. revealed nothing but obesity, 
the evidences of old age, some puffiness of the ear lobes, and a positive wheat globulin skin 
test. (There was no eosinophilia as in the first case.) 

Wheat-globulin-free diet proved just as effective as with the first patient. There were 
no further symptoms except one day of itching following the ingestion of bread at a family 
reunion about six weeks before her terminal illness with bronchopneumonia (November, 1924). 


COMMENT 


These case histories are cited to illustrate three clinical facts, a more 
general recognition of which should be helpful to dermatologist and internist 
as well as to the specialist in geriatrics. These facts may be briefly stated: (a) 
generalized pruritus, due to specific hypersensitiveness, may first manifest 
itself quite late in life; (b) except for a scarcely perceptible puffiness of the 
ear lobes, it may be entirely unassociated with any cutaneous physical signs; 
(ec) it may occasionally occur in individuals with no personal history sug- 
gesting latent atopic hypersensitivenses and no such family history in at 
least two antecedent and subsequent generations. 

In the cases here reported dietetic experiment as well as skin tests clearly 
indicate the etiologic réle of wheat globulin hypersensitiveness. (The his- 
tories and blood chemical analyses pretty definitely exclude the influence of 
psychie factors’? purin metabolism disturbances.* The observation of urti- 
caria (and less commonly uncomplicated pruritis) in patients of the atopic 
hypersensitive type is a matter of every-day experience to any one working 
extensively in this field. The history in such eases, however, usually reveals 
recurrent attacks dating back if not to childhood, at least to early adult life; 
and there are other clinical and familial evidences of the allergie or atopic 
hypersensitive diathesis. The two cases here reported are conspicuously atyp- 
ical in these respects. Luithlen* mentions hypersensitiveness to foods as a 
eause of senile pruritis, but gives no case histories which might enable one to 
judge from the hereditary features and the occurrence of related allergic 
syndromes as to the existence of true atopic hypersensitiveness. 

Rackemann,’ reviewing a series of cases where occupational exposure was 
followed by the development of hypersensitiveness (a chemist to azofuchsin, 
a baker to wheat, ete. . . .) suggests that a constitutional ‘‘tendency’’ 
must exist to account for the relative rarity of sensitization in the various 
occupational groups. He concedes the possibility of an hereditary influence 
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in determining this tendency, but in view of the inconstaney of suggestive 
family histories and in his orris root and horse dander cases, he does not attach 
such significance to heredity as is accorded it by Cooke’ and others.* Despite 
Coea’s® evidence that the atopic reaginogenic function is subject strictly to 
the familial influence demonstrated by Cooke and VanderVeer,® and Spain,’ 
various European observers” *” '* have even further minimized the importance 
of heredity as a factor in hypersensitiveness. Von Leeuwen" states that while 
hypersensitiveness may unquestionably manifest itself in individuals with a 
certain inherited tendency, it may also develop in those without trace to pre- 
disposition, provided exposure is long continued under conditions facilitating 
the entrance of the ‘‘allergen’’ through the skin or mucosa. Briefly stated, 
the ‘‘facilitating conditions’’ are (a) lowered resistance (e.g., as from eezema, 
bronchitis, ete.), or (b) a peculiarly irritant allergen (e.g., the histamine-like 
substance in pollen). Von Leeuwen cites Ancona’s peasants” as classically 
illustrating both factors at work: these millers handled deteriorated grain 
(the irritant factor) containing among other parasites Pediculoides ventri- 
ecosus, which set up a common skin disease probably lowering local resistance 
(the penetrability factor). After a time all the continually exposed individuals 
developed asthma and urticaria, the factor of predisposition dropping entirely 
out, as Von Leeuwen emphasizes. 

At least some factors in the cases here reported suggest the existence of Von 
Leeuwen’s facilitating conditions for sensitization. For a considerable period 
these old ladies had ingested relatively large amounts of wheat-containing 
foods. For a varying period of months while on this diet each had had an 
intestinal disturbance characterized by frequent loose stools, excessive flatu- 
lence, and crampy abdominal pain. The duration of this syndrome, it seems to 
me, may be taken to predicate definite mucosal changes; abnormal intestinal 
flora may conceivably represent Von Leeuwen’s second or ‘‘irritant’’ factor. 

Dubois, Schloss, Anderson,'* and Walzer,'* however, have recently demon- 
strated that even the normal intestinal wall is astonishingly permeable for 
foreign protein, that nonsensitive human subjects may have a considerable 
power of producing anaphylactic antibodies whereas the blood of naturally 
sensitive (atopic) human subjects may lack such antibodies entirely. The 
question naturally arises—may not the cases here reported represent a condi- 
tion closely resembling genuine anaphylaxis and quite distinct and fundamen- 
tally different from the atopie hypersensitiveness so clearly defined by the 
able researches of Coca and his associates? May not the cases of Ancona 
(quoted as so significant by the European observers) belong in the same near- 
anaphylactic, nonatopic category—genuine instances of acquired rather than 
natural hypersensitiveness? Such an hypothesis will explain, at least in part, 
some of the existing controversy over the relationship of atopy to other forms 


of hypersensitiveness. 

Unfortunately both of the patients here considered died before Coca and 
Grove’ had announced their conception of the atopic reagin, before Walzer 
and Kramer’ had reported their ingenious indirect method of testing for 
conditions of atopic hypersensitiveness. Further work in the light of these 
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observations was hence impossible. In the future, however, such work on pa- 
tients of this type should do much to clear up the present confusion of opinion 


on these fundamental issues. 
SUMMARY 


1. The case histories reported indicate: (a) general pruritis due to specific 
hypersensitiveness may first manifest itself quite late in life; (b) except for 
scarcely perceptible puffiness of the ear lobes, it may be entirely unassociated 
with any cutaneous physical signs; (¢) it may occasionally oceur in individ- 
uals with no personal history suggesting latent atopic hypersensitiveness and 
no such family history in at least two antecedent and subsequent generations. 

2. Certain clinieal features are cited which suggest that these patients are 
nonatopic and have developed an artificial hypersensitiveness more closely re- 
lated to anaphylaxis than atopy. 

3. The question is raised as to whether Doerr and Von Leeuwen, basing 
their arguments for the fundamental identity of atopy and anaphylaxis on 
Ancona’s asthma epidemic, may not be dealing with examples of a general 
process of artificial sensitization similar to that which is exemplified in these 
-ases of pruritis. 
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MENTAL AND NEUROLOGIC REACTIONS OF THE ASTHMA PATIENT* 


By W. W. Duke, M.D., Kansas City, Mo. 


ge tence with hay fever, asthma, or urticaria are inclined to be different 
from the normal so far as their neurologic reactions are concerned. This 
has been noticed and mentioned repeatedly both in the earlier literature and 
in recent literature. The earlier writers stated, in substance, that hay fever 
is a disease ingrafted upon patients having a neuropathic background. Some 
of the more recent writers on psychoanalysis include hay fever, asthma, and 
urticaria as symptoms characteristic of psychoneurotie disorders. 

This paper is based upon an observation of mental and neurologic symp- 
toms occurring in individuals under treatment for hay fever, asthma, urticaria, 
or eczema. I prefer presenting the paper as one based upon impressions 
rather than as one based upon scientific study because of the fact that my 
knowledge of neurology and psychiatry is so meager that I would not ven- 
ture to present anything in this field as amounting to more than an impres- 
sion. 

It has long been known and has been proved by Cooke and Vandevere, 
Coca and his associates that the symptoms and reactions which they term 
atopy depend upon an inherited peculiarity of the individual. Their state- 
ments, I think, are accepted almost universally and harmonize with the expe- 
rience of practically every careful observer. Symptoms are the result of an 
abnormal, or at least unusual, reaction on the part of the patient to certain 
agents to which he is sensitive. The pathogenesis of the reaction, if I under- 
stand Coca correctly, is twofold: first, a combination between atopen (the 
agent to which the patient is sensitive), and reagin (a specific substance in 
the tissues of the atopic patient with which the atopen combines) ; and second, 
the quick unusual reaction on the part of the sensitive patient caused by the 
combination between atopen and reagin. 

I have observed and described in detail two groups of patients having 
exactly the same type of reaction and the same heredity who differ from the 
above in the important detail that their symptoms are not caused primarily 
by sensitiveness to a material agent, such as pollen or fish glue but instead 
to a physical agent, such as light, heat, cold, or mechanical irritation. I de- 
scribed this under the noncommittal term ‘‘physical allergy.’’ 

Acquaintance with patients of either type makes one realize that the 
unusual reactions are not confined to abnormal reactibility on the part of 
nonstriated muscles, secretory organs, and other tissues ordinarily dealt with 
in the literature but that they seem, in addition, to occur rather frequently in 
one or more portions of the central nervous system and to cause the patient 
to react in abnormal ways to certain specific material impressions and to 
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sensations. Reactions of the latter type are inclined to involve certain classes 
of nerve cells and to vary in different individuals. They are not a prominent 
peculiarity in all patients but can be observed, if sought for, very frequently 
in hay fever, asthma, and hive cases, including both the atopic types as defined 
by Coea, and in both physical types as well. In substance, these reactions 
cause mental and neurologic reactions in response to certain impressions or 
sensations which appear as an exaggeration of that which would appear in a 
normal individual. 

It is not an exaggeration to say that when I converse with parents of an 
asthmatie child about the child’s illness I can usually predict correctly 
whether the illness in the child is inherited from the mother or father, or 
from both sides of the family. This would seem a broad and useless state- 
ment if I were unable to state exactly the characteristic upon which such an 
opinion can be based. As a rule, individuals of atopic strain show an exag- 
gerated mental response to matters which concern them deeply. The illness 
of the child very naturally concerns parents deeply. If one discusses a child’s 
illness with a normal parent, the response is about the same as it appears in 
the parents of nonasthmatie children. <A similar conversation, however, with 
a parent from whom atopy is inherited brings forth usually an exaggerated 
response, frequently so marked as to make discussion with that parent rather 
disagreeable. In cases where this characteristic is extreme, it may interfere 
seriously with the welfare and the successful treatment of the child. This 
can be well illustrated by the following case. 

A girl about six years old was brought to me with a history of asthma of 
several years’ standing. She had been referred to me by a physician, the 
mother’s brother-in-law. Because of limited means there had been much dis- 
cussion between the doctor and the parents as to the advisability of taking on 
additional expense which would further burden the family. The child was 
finally brought in by the mother. When the examination was half completed, 
the mother suddenly decided that the child’s welfare demanded that she be 
taken immediately to a desert region and there to remain at least two years. 
She stated to the father and to her brother-in-law that I had done all I could; 
whereupon, against the advice of the husband, brother-in-law, friends, and 
myself, she disappeared with the child on a day’s notice to seek comfort 
elsewhere. Such a reaction could be neither beneficial nor economical. 

Hay fever and asthma patients sometimes react in a similar way in matters 
which concern their own illness or financial status, and frequently, before an 
examination is completed or before treatment is finished, they decide sud- 
denly to seek some phantom remedy which actually promises almost nothing. 

The above peculiarity frequently makes the asthma patient a difficult 
one to handle; in fact, the greatest struggle which I have in obtaining the 
cooperation of patients is in those subject to hay fever, asthma, or hives in 
whom this disposition is prominent. Patients with tuberculosis, cancer, or 
other serious diseases will usually go through almost any ordeal recommended 
by the physician if the necessity for this ordeal is placed before them logically. 
This, unfortunately, is not true of a certain proportion of hay fever, asthma, 


and hive eases. 
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A mental reaction of a different type, namely, a change in personality, 
occurs rather frequently in patients with asthma during their attacks. This 
applies to perennial cases rather than to seasonal cases. It can hardly be 
attributed to discomfort caused by the symptom asthma, because of the fact 
that it frequently becomes manifest when the symptom asthma, is not marked. 
It appears to be a change in personality which makes the patient irritable 
and makes him give mental responses totally different from those which occur 
in normal individuals or in the same individual during good health. A most 
striking example of this was a boy about eight years old who had been 
nicknamed Sunny by his parents and friends because of his sunny disposi- 
tion. When I examined the child during an attack of asthma, his disposition 
was anything but sunny, in fact, he was hopelessly unmanageable, fighting 
parents, friends, and doctor. I was astonished upon seeing him later during 
a well period to find an extremely pleasant, likable little chap, obedient and 
willing to cooperate in any way with all of us. I have learned that it is a 
mistake to judge the nature of a patient during an attack of perennial asthma. 
A patient who may appear despicable during an attack may be very likable 
when well. Occasionally patients appear actually hysterical during their at- 
tacks. One patient, a man of about sixty, with slight asthma, had a 
peculiarity in respiration which appeared very remarkable and entirely vol- 
untary. I had to leave the office soon after seeing him. About one-half hour 
later I received a telephone message from my assistant stating that the patient 
appeared to be dead. When I returned, the patient appeared about as he had 
when I left. It was stated, however, that soon after my departure he was 
suddenly seized with difficult breathing, became comatose to the extent that 
he could not be aroused, and soon was deeply cyanotic, pulseless, and appeared 
lifeless, in fact, my assistant, a doctor of considerable experience, believed 
that he was dead. The same type of reaction with similar recovery occurred 
later when I left the office. The following day the patient sought relief in a 
different climate. 

An egg and feather case who had travelled a considerable distance to con- 
sult me, regained almost perfect health through avoidance of egg and feath- 
ers. She came to the office once during a slight attack and upon being sent 
into an examination room, promptly placed her head between two pillows 
and remained there until she was asthmatie to such an extent that she re- 
quired the attention of a nurse and a physician throughout the night. When 
asked why she did such a ridiculous thing as to smother herself in pillows 
when she knew she was sensitive to the feathers, she stated that when she 
entered the room she seareely knew what she was doing. 

In a previous paper I described at some length symptoms similar to those 
eaused by pollen reactions except that they were caused by heat and in many 
instances by change from undue cold to an atmosphere which is relatively 
warm. The same reaction could be caused by the heat generated by either 
mental or physical activity and was often more pronounced if the patient had 
previously been at rest or was cold. I have observed a number of patients 
with identical reactions caused by mental activity and in many eases the reac- 
tion is augmented by a previous state of mental depression. A pronounced 
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ase of this sort was that of a large, jolly woman with urticaria who would 
invariably get well upon coming to Kansas City and who would have an 
immediate recurrence upon returning home. To make a long story short, 
she had a husband with Parkinson’s disease who required her constant care. 
The situation at home was necessarily depressing to a woman of her jovial 
disposition and while there outbursts of temper caused by the stupidity of 
her husband or attacks of laughter brought out by interesting company would 
cause an outburst of urticaria and angioneurotic edema which would make 
her life miserable for a considerable period of time. Upon opening a little 
shop, thus gaining pleasant environment and company and a feeling of finan- 
cial security, she obtained immediate and complete relief. In other words, 
through avoiding depression she could tolerate activity. Many analogous 
examples could be cited. 

Exaggerated response to sensations is not common but is very definite in 
certain patients, including those sensitive to material agents and some to 
physical agents. Two pollen sensitive cases were so sensitive to the effect of 
pain as to make it practically impossible to administer treatment with a hypo- 
dermie needle. In one patient with urticaria dermographia, hyperesthesia to 
pain was so marked that it was practically impossible for her to use a stiff 
brush. Oceasionally pollen cases are so sensitive to heat that it is almost 
impossible to test them for reactions caused by heat. The heat of a lamp 
which to a normal individual would not be disagreeable, may in them cause 
such a sensation of burning as to make them think they were being blistered. 
Others are occasionally sensitive to cold, in fact, so much so that it may be 
difficult to test them for reactions caused by cold. The application of cold 
water at a temperature which would not annoy a normal individual may 
cause in them a sensation so intense as to interfere with the test. The same 
type of reactions oceur in a few eases sensitive to friction on the skin. The 
sensation produced by a brush may be so marked as to interfere seriously 
with treatment of the case by a stiff brush. 

The reactions deseribed have all been observed in typical atopie cases, 
atopic in the strictest sense of the definition, and also in physical eases. They 
are believed to be due to the overreactibility of certain groups of nerve cells 
in certain individuals to one or more specific mental or neurologic stimulants. 
The result is exaggerated response to a physical agent or mental impressions 
which would not seriously affect the normal individual or the average atopic 
“ase. 

SUMMARY 

A minority of atopie individuals and those having hay fever, asthma, or 
hives caused by sensitiveness to the action of physical agents, may show men- 
tal or neurologic peculiarities which might be described as hyperreactibility 
to impressions on subjects which concern them deeply and also hyperesthesia 


to certain physical agents. 





ALLERGIC ECZEMA* 
By WarrREN T. VauGuan, M.D., RicHmMonp, Va. 


N A presentation before this Association it seems scarcely requisite that we 
establish our thesis that a certain proportion of eezemas are due to or 
associated with allergic reaction. I would prefer to assume this hypothesis 
as granted and pass on to a more technical discussion of my experience with 
allergic eczema. In discussion with other allergists, however, I observe that 
my reasonably good clinical results have not been generally obtained, and the 
eczema literature indicates that on the whole the recognition of allergy as an 
etiologic factor of decided importance is not as general as I believe it should be. 
There are many reasons for this, probably the most important of which 

are as follows: 

Whether we consider eczema as a unitary disease or as a pathologic 
skin reaction consequent on a variety of local or constitutional disturbances, 
the fact is that the symptoms may be relieved following the application of 
several widely diverse remedial measures. The roentgenologist is convinced 
of his good results; the dermatologist makes a comfortable livelihood in great 
part from his ability to relieve eezema and the pediatrist points with pride 
to his little patients in whom subsidence of symptoms has followed some gen- 
eral dietary rearrangement. Some eczemas respond better to one measure, 
others to another. The same is true in asthma. Children, whom diet has not 
relieved, pass on to the dermatologist. The cases thus begin to sort or classify 
themselves. Those who have found no relief from the application of oint- 
ments may pass on to the radiologist, and here again a grouping is in progress. 
Eventually the individual case is likely to fall into the hands of that specialist 
whose mode of approach is individually appropriate. Each, seeing his good 
results and overlooking his failures, becomes more convinced that his is the 
ideal measure. 

Assuming that satisfactory results are obtained in treating eczema as an 
allergic manifestation in say one-third of the cases, the dermatologist queries, 
‘*Why should I adopt a method which relieves in one-third when by the appli- 
cation of ointments and similar measures I ean relieve one-half or more?’’ 

But aside from this I am convinced that many have attempted the allergic 
study and treatment of eczema and discarded it, not because the principle is 
wrong but because their interpretation of the reaction was not correct or 
because the dietary restrictions indicated were not made absolute. Many a time 
have I found patients who believed and whose doctors believed that they were 
strictly avoiding wheat, egg or milk but who were partaking of larger or 
smaller amounts of the forbidden article every day. The skin tests seem so 
simple that one overlooks that experience in interpretation and judgment in 
their evaluation is requisite. 

*Read before the American Association for the Study of Allergy, Washington, D. C., 
May 17, 1927. 

24 














od 


ALLERGIC ECZEMA 25 


One or two very brief references will suffice to illustrate the present lack 
of interest in the allergic factors of eczema. The Royal Society of Medicine 
held a symposium on eezema in children, which was reported in the proceedings 
for March, 1926.1. Of twelve men who aired their views, only one, Mr. Frank 
Coke, made any extended references to allergy. The remainder aligned them- 
selves very much in accordance with their classifications, the dermatologist 
insisting that eczema is a purely local disease, due to external irritation and 
the pediatrist prescribing various diets, sometimes restricting the carbohy- 
drates, sometimes the fat or again the salt intake. Nearly without exception, 
however, each fenced a bit in adding that not all persons develop eczema 
either on a stated diet or following a stated degree of external irritation, 
offering as an explanation which does not explain, that much abused term, 
diathesis. 

Study of clinical allergy has probably progressed much farther in this 
country than in Europe and contributions on allergic eczema are not at all 
infrequent especially in the pediatric journals, but even in the most recent 
textbooks on diseases of the skin and diseases of children allergy is but men- 
tioned hastily as a preliminary to detailed discussion of the dietary or the 
local treatment. 

I do not deny that cases are relieved by local application, by ray therapy 
or by general dietary rearrangements. Indeed, some appear to be best treated 
by one or another of these methods. Visher? has reported the relief of 
eczema by the removal of foci of infection. 

The role of teething in the production of infantile eczema is well known. 
All victims of the disease realize the importance of constipation in causing 
exacerbations. Endocrine disturbances and metabolic alterations such as hy- 
perglycemia are sometimes immediate or contributory causes. And the list is 
not completed. But these etiologic factors are so dissimilar and unrelated, and 
eczema is comparatively so concrete an entity that I believe firmly that our 
understanding of the process will best be expedited if we can discover some 
additional factor more or less constant no matter how varied are the other 
apparent causes. While I have not as yet convinced myself that all cases of 
eczema are associated with allergy, I do believe that allergy comes nearer to 
being this common denominator for which we are searching than does any 
state which we have so far recognized. In a sense I am but substituting 
words, allergy for diathesis, but the former has the advantage that, as we under- 
stand the term today, it has not only a descriptive but also an explanatory value. 

I have stated my thesis on the production of allergic eezema elsewhere 
and shall confine myself to a brief presentation of its high points.® 

An allergic individual customarily develops clinical reaction after con- 
tact with a specifie allergen to which he is sensitive. The reaction, however, 
does not always or necessarily follow. Exposure undoubtedly produces some 
degree of chemical reaction within the body but this may not rise to the level 
of recognizable manifestations. One may be sensitive for example to the protein 
of wheat or egg and ingest varying amounts of the specific protein each day 
without apparent harmful results. For this condition in 1923 I coined the term 
Allergic Equilibrium, or Balanced Allergic State. In spite of repeated con- 
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tact the individual by some mechanism not completely understood maintains his 
allergic balance. An overdose of the same protein may disturb the balance with 
consequent precipitation of symptoms. One may daily ingest quantities of milk 
to which he is sensitized, maintaining allergic balance until in addition he 
eats, let us sav bean, to which he is also sensitive. Neither alone would cause 
symptoms. Both together do. We may think of milk as being a predisposing 
cause and the bean protein as an exciting cause. While the predisposing cause 
is nearly always an allergen, usually one with which the individual comes in 
frequent or daily contact, the exciting cause may be either specifically aller- 
genic, as just cited, or it may be nonspecific, nonallergic. The inciting 
cause may act locally as a mechanical irritation or it may act systemically, 
producing an alteration in the chemical equilibrium. Foeal infection, endo- 
erine disturbances, toxic absorption from constipation, acute infections, pos- 
sibly also exhaustion and nervous reactions in this way serve as precipitating 
causes of allergic disease. This holds not alone in eezema but in asthma, 
migraine and the allied diseases. In my experience for example an eezematous 
type of dermatosis occasionally follows surgical operation. This usually occurs 
in the region of the elbows, at a place where mechanical irritation from rub- 
bing on the sheet plays a part. 

This interpretation of allergic disease as being sometimes the classical 
anaphylactic explosion, sometimes a disturbance of allergie equilibrium in 
which the provoeative cause may be nonspecific, explains the good results 
obtained by other methods of treatment, and offers a suggestion as to alterna- 
tive methods of treatment. Where two causes are at work in the production 
of one disease we can conceive that the removal of either one of these causes 
may result in a return to the balanced allergie state. To secure relief one 
may remove either the predisposing or the exciting cause. In eezema the 
patient may avoid the allergenic food or epidermal protein or rectify general 
dietary errors; he may remove the mechanical irritation and apply soothing 
ointments or he may clear up infectious foci. 

The more scientific procedure would appear to be the removal in so far as 
possible of the cause. Ointments relieve but a symptom. Focal infection or 
constipation may actually be a cause. But where allergy plays a part I con- 
sider this to be the fundamental predisposing cause. The scientific method 
in these cases calls for the avoidance of those proteins to which the individual 
is sensitized. At the same time it requires the removal in so far as possible of 
the secondary provocative causes. The removal of all causes is the ideal to 
be striven toward but removal of any one may give relief from symptoms. 

If it should develop that removai of contact with allergie proteins for a 
sufficient period actually allows the organism to overcome its sensitization, 
then allergic treatment is the method of choice. I have several cases on ree- 
ord in which the positive skin test has become negative during avoidance. In 
those cases where the skin test remains positive and yet the patient finds he 
can return to a general diet, | consider that he has returned to an allergic 
balance or equilibrium. 

I do not wish to imply that I have relieved all cases of eczema by follow- 
ing a program of removing first the predisposing cause and if necessary the 
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nonspecific provocative causes. Indeed, I have had my share of eases in which 
from the cutaneous reaction | could show no evidence of protein sensitization. 
But this failure no more invalidates the hypothesis than does the failure to 
relieve all asthmatics or to always observe positive skin tests, disprove the 
allergic theory of asthma. In both eczema and asthma completely negative 
skin test cases may mean that our hypothesis is incomplete, that some cases 
are not dependent on allergy, or that we have not tested with the proper pro- 
teins, or that the refinement of the test proteins has been insufficient, that our 
methods are not sufficiently delicate, or that under certain circumstances an 
allergic individual will not give positive cutaneous reactions. I predict with 
confidence that as we learn more of clinical allergy all of these possibilities 
will be found to play parts of some significance and that increasing percent- 
ages of eczema as well as asthma and migraine and probably urticaria will be 
found to be unequivocally associated with allergy. 

The contributions of O’Keefe, Blackfan, Peshkin and others on eczema 
have been sufficiently numerous to be convincing to those who have read them. 

The frequent association between asthma and eczema is a matter of tradi- 
tion. Coke* found that of 1000 cases of asthma 15 per cent gave a history of 
eezema. Of 500 asthmatics found sensitive to foreign proteins 25 per cent 
gave a history of eczema. Of 250 asthmatics sensitive to food proteins, 37 per 
cent gave a history of eczema. Schloss’ and Holt’ both remarked that a good 
proportion of infants or young children with bronchial asthma had had eezema 
during infancy. Blackfan’ observed that victims of urticaria and angioneu- 
rotie edema and of asthma, where these were due to foods, nearly always gave 
a history of eczema in early life. Moro and Kolb* found that, of 86 eczematous 
children, 2.3 per cent had asthma. Peshkin® first made a comparative study 
in which not only the food proteins but also pollen dust and bacterial proteins 
were used. Of 100 asthmatie children 31 had had a dermatosis. Of these 31, 
22 were protein sensitive. In Peshkin’s experience eczema is usually based 
upon food sensitization, while asthma more frequently follows sensitization to 
inhalants. He suggests a prophylactic value in this observation in that an 
eezematous child found sensitive to food may then be tested to other pro- 
teins, particularly inhalants, in order to prevent the later onset of asthma. 

It should be noted that among Peshkin’s protein nonsensitive asthmatics 
the incidence of eczema (19 per cent) was almost as great as in those asthmat- 
ies who were found protein sensitive (22 per cent). In the allergic group 
eczema always preceded the onset of asthma, while angioneurotie edema was 
concurrent with or subsequent to the asthma and urticaria always began after 
the asthma. Asthmaties sensitive to foods who gave a history of cured eezema 
had no recurrence of the eczema on ingestion of those foods to which they 
were sensitive. These foods did, however, cause urticaria or angioneurotie 
edema and occasionally asthma. Asthmaties with persistent or recurrent ec- 
zema were not relieved of the skin condition by elimination of the foods. Their 
ingestion, however, served to increase the eezema. Those foods responsible 
for the greatest number of skin reactions in eczema were fish, meat, milk and 
eggs. Children with asthma, reacting to fish or meat, invariably gave a his- 


tory of antecedent eczema. 
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Stuart and Farnham” observed that in the first two or three years of life 
foods appear to be the primary factors in sensitization, that during the follow- 
ing two or three years there is about an equal division between food sensitiza- 
tion and innhalant sensitization and that following this there is a period of 
years in which inhalant reactions are much the more common, with at the 
same time an increasing number of cases failing to show any protein sensi- 
tization. 

They believe that sensitiveness to food proteins is most commonly en- 
countered in early childhood and that there is a natural loss of sensitivity to 
these substances with increasing age, although the age at which such loss will 
take place is not predictable. Hypersensitivity to food proteins tends to be 
present at birth and may be lost, whereas they believe hypersensitivity to 
inhalant proteins to be acquired and more resistant to change. 

Ramirez"! found that of 78 cases of eczema 38 yielded positive skin reac- 
tions to one or more proteins. White’? reported 66 per cent positive reactions. 
Talbot'*® observed 14 reactions to egg white and other food proteins in 16 
eczema cases. Schloss® found 77.4 per cent positive skin reactions in eczem- 
atous children under sixteen months of age and 41.6 per cent positive in 
children over sixteen months. 

Duke,'* in his monograph, classifies allergic eezema under the dermatoses 
and points out that these reactions may be from contact or may form a part 
of a general reaction. He points out that the skin test reaction may be very 
mild or uncertain. 

Kolmer’® remarks that up to the present time allergic eczema has been 
identified almost solely with food substances, that there can be no doubt that 
some cases are of an allergic nature, but not in as high proportion as commonly 
believed. 

The present report. is based upon a consecutive series of 71 cases of eczema. 
Satisfactory follow-up work has been done in all but four. These four have 
been included but since I do not know the results of treatment they are 
grouped in the no relief section. Definite relief during the period of specific 
protein avoidance was obtained in 39 of these 71 cases, or 55 per cent. In two 
of these the improvement is recorded as amounting to about 50 per cent, in 
the remainder from 75 to 100 per cent. In all but two, food sensitization 
appeared to be the predominant factor. One of the two, a physician, was 
sensitive to novocaine and was relieved by avoidance. The other, an artist, 
sensitive to some foods, developed her eczema especially on contact with tur- 
pentine. A third, definitely an egg case, was also sensitive to wool, and wool 
likewise caused dermatitis. With the following exceptions all patients were 
treated by diet only and in no case were local ointments or other applications 
used. Three received peptone injections along with the diet. One of these 
also took mixed gland tablets. Two received x-ray treatment. Ray therapy 
gave relief but it was found in both cases that continuation on the diet was 
necessary for permanence of relief. 

This series differs from most eczema series in that it is made up chiefly of 
adults. Among the good result cases three were under two years of age, one 
was seventeen, two eighteen, three were between twenty and thirty and the 
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remainder were over thirty years of age. The oldest was sixty-three. The 
duration of the illness ranged from six months to thirty-eight years, most of 
them less than ten years. 

The scratch method was used in all eases, with readings at the end of 
one-half hour, from four to six hours, and after twenty-four hours. 

A comparison of the good result series with the poor result series brings 
out some interesting features. There is evidence that protein sensitization 
plays a part in the poor result cases in spite of therapeutic failure. 

The results are recorded as one plus, two plus, three plus, four plus, 
following the usual custom, and as plus minus in those eases with borderline 
reactions and plus minus minus where the reaction as compared with the other 
scratches is but barely suggestive. 

In the 39 good result series, which for brevity we shall call Group A, the 
immediate reactions were recorded as three plus in two eases, two plus in 
eleven, one plus in eleven and plus minus or plus minus minus in fifteen. In 
the poor result cases, or Group B, there was one four plus reaction, one three 
plus reaction, eight two plus, six one plus and sixteen plus minus or plus minus 
minus. Definitely positive immediate reactions were obtained in 61.5 per cent 
of Group A and in 50 per cent of Group B. 

In 39 of the entire series a history of other allergic diseases was sought. 
These included hay fever, asthma, urticaria and migraine. In Group A eight 
out of nineteen gave a positive past history for one or more of these other 
diseases and in Group B eight out of twenty. In Group A a positive family 
history for allergic diseases including eczema was obtained in eleven out of 
eighteen cases and in Group b fourteen out of nineteen cases. There was a 
family history of eczema in seven of eighteen in Group A and six of nineteen 
in Group B. A delayed positive reaction recorded as one plus or two plus was 
found in seventeen of thirty-nine in Group A and seventeen of thirty-two in 
Group B. 

The parallelism between the two groups, both with regard to character 
of reactions and personal and family history for allergic disease, is rather 
striking. I am inclined to believe that perseverance in the study of the poor 
result cases, possibly. with the discovery of still other reacting proteins but 
particularly with the removal of nonspecific contributory factors, would have 
increased the percentage of good results. My eczema cases have been tested 
only with the food and epidermal proteins. Possibly some of the Group B 
eases would have shown a bacterial sensitization. Another factor which may 
in part be responsible for poor results is that of personal supervision. Where 
the individual is examined for another physician and the latter supervises 
treatment, his conception of the importance of complete diet restriction is 
often not the same as that of the allergist. I never feel as confident of good 
results in those cases where the tests are done on other doctors’ patients. I 
had personal continued supervision over twenty-two of my thirty-nine Group A 


eases and but eleven of my thirty-two Group B eases. 

Turning now to a consideration of Group A alone,—those patients show- 
ing definite relief or marked improvement while on the dietary restrictions. 
In regard to the character of the reaction, I lay some stress on the importance 
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of reading the delayed reactions. The immediate reaction is usually the one 
of greatest importance but valuable information may often be gained from the 
four-hour and the twenty-four-hour readings. I have said that 61.5 per cent 
of Group A gave definite, positive half-hour reactions; 35 per cent gave de- 
laved reactions, one plus or stronger. Often these positive delayed reactions 
were observed where the immediate reactions had already been clearly posi- 
tive and here of course the evidence was merely confirmatory. But in seven of 
the thirty-nine the delayed reaction was recorded as relatively more intense 
than the immediate and here, of course, the delayed reaction assumes diagnos- 
tie importance. In seven instances the diagnosis was based on the delayed 
reaction only, the immediate reaction being no stronger than plus minus. 
Four of these seven showed the strongest reaction at the end of from four to 
six hours and three at the end of twenty-four hours. The delayed reaction 
consists of a zone of erythema surrounding the seratech, somewhat resembling 
a beginning infection. It is not as pronounced a reaction as the immediate. 

| would stress the importance of considering the very mild reaction. In 
six of the thirty-nine successful cases the reactions at all three readings were 
minimal, that is, not greater than plus minus. Diagnosis was made on the 
basis of borderline reactions to some one protein being observed at all three 
readings. The results of treatment would appear to justify this proceedure. 
Recording borderline reactions is entirely rational, particularly when the 
scratch method is employed, as we do not know exactly how much protein in 
solution has come in contact with the reacting tissues. Another point essen- 
tial for suecess in the delayed reading is that the seratch be made sufficiently 
large. A three-eighths inch scratch appears ideal. With a one-eighth inch 
seratch insufficient protein may be applied. I* have presented elsewhere my 
reasons for considering a mild reaction and the delayed reaction rather char- 
acteristic of chronic protein poisoning such as is usually the case in eezema. 


Time does not permit that I repeat them here. 
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ALLERGY IN THE ETIOLOGY OF DISEASE* 
By Aupert H. Rowe, M.S., M.D., OAKLAND, CALIF. 


ROTEIN sensitization or allergy is the cause of many symptoms other than 

those of hay fever and asthma. Sensitization to bacterial proteins is now 
known to produce most of the symptoms and pathology of infections such as 
tuberculosis and scarlet fever. Many types of dermatitis, urticaria, abdominal 
pains, and indigestion, as well as certain cases of migraine and epilepsy, are 
due to allergy. Allergy undoubtedly enters into the symptomatology of other 
acute and chronic diseases, and it behooves the medical profession to recog- 
nize its importance, and watch the unfolding of the important role it plays in 
the production of disease. 

GENERAL CONSIDERATIONS 

Skin testing, as introduced by Sehloss in 1912, has made possible the 
rapid development of the subject of allergy. The physician must realize, how- 
ever, that skin tests are not always positive on patients clinically sensitive to 
a given protein. This is especially true in food sensitization, as originally 
emphasized by Schloss. Negative skin reactions are also present in patients 
sensitive to animal emanation, dust, and pollen proteins. 

Inability to demonstrate by skin testing all sensitizations, at one or sev- 
eral sittings, necessitates the taking of a detailed allergic history, a willingness 
on the physician’s part to retest the patient several times if necessary, and a 
mastery of the literature and technie of allergy by the physician who under- 
takes its treatment. 

I am a strong advocate of the cutaneous ‘‘seratceh”’ test. 
method is used only in patients suspected of pollen, animal emanation, dust, 
and other miscellaneous sensitizations, who give negative cutaneous reactions. 
Fatal results occasionally occur with the intradermal test, which offers ample 
am sure that the food and 


The intradermal! 


reason for its abandonment for general use. | 
animal emanation proteins of Arlington and Squibb are quite dependable and 
probably those of other commercial houses are efficient. The best way is to 
prepare one’s own proteins from local products, and to use only such proteins 
as give positive reactions in patients known to be sensitive to those proteins. 
In my work, we have available nearly 200 such privately prepared proteins, 
as well as certain commercial ones, and over 200 privately collected California 
pollens. 

A thorough analysis of the patient suspected of protein sensitization 
should inelude testing with the proteins of all foods and condiments, anima! 
emanations, local tree, grass, weed, and shrub pollens, a number of active 
stock house and hay dust extracts, orris root, pyrethrum, and other miscella- 


neous substances. One should likewise be prepared to make an extract of any 


*Received for publication, April 20, 1927. 
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suspected dust or other substance to which the patient might be sensitive. 
With such study, most of the active as well as potential sensitizations will be 
discovered. 

Many problems of allergy may be worked out successfully by any physi- 
cian who will give it his earnest study and unprejudiced attention, and who 
will endeavor to be as thorough and painstaking as possible. Such an atti- 
tude is necessary if good results are to be obtained, and if the subject of allergy 
is not to be discredited by patients and physicians. 


ABDOMINAL ALLERGY 


Abdominal symptoms due to food sensitization are very common in child- 
hood. It is well recognized that certain children cannot take milk, eggs, or 
other foods, without vomiting, abdominal cramps, diarrhea, or even shock. 

Many children difficult to feed are probably allergie individuals. Food 
dislikes and disagreements in childhood, as well as in adult life, should first be 
thought of as due to allergy rather than to notions and whims, in justice to 
the patient. Where allergy. is suspected, children should not be forced to eat 
food which is definitely distasteful to them. Food sensitization may also ex- 
plain the varying appetites that children evince, which may be protective in 
nature. 

Abdominal allergy occurs frequently in adult life, just as it does in child- 
hood. The adult who has allergie reactions to shell fish, berries, or fruits, is 
frequently found. That many other foods, especially common ones, can pro- 
duce abdominal allergy in the adult, is not generally recognized. 

The following history presents a marked case of abdominal allergy: 

A man of 45 years was referred because of asthma and hay fever. He stated that he 
was born with an egg idiosynerasy which has steadily grown worse, so that he cannot take 
the smallest bit of egg without indigestion. Marshmallows, centers of candy, or ice cream 
made with egg, cause marked symptoms. He first notices itching of the back of tongue 
and pharynx, with swelling and burning of the mucosa. Forced vomiting gives immediate 
relief, but if he doesn’t vomit, indigestion consisting of a swollen sensation, burning, and 
some gas, will persist in the abdomen for several days. Egg on the skin causes swelling. Egg 
shampoo at one time caused hive-like swellings all over his scalp, forehead and eyes, and 


egg when eaten results in a dry cough that lasts for days. 


This is an example of definite abdominal allergy in adult life. It empha- 
sizes the fact that such allergy is not always outgrown in childhood, and sug- 
gests that even if amelioration does occur, certain mild residual manifestations 
of a food sensitization may persist in later years and be the cause of indefinite 
abdominal distress However, abdominal allergy due to food sensitization 
may develop out of a clear sky in adult life. 

Another instance of abdominal allergy in adult life follows: 


Mrs. A. P., aged 26, was referred because of indigestion, as well as for asthma and 
hay fever. Her physical examination had been negative, and her physician suspected that 
the indigestion was allergic in type. 

Her nose had been constantly congested since the onset of her asthma ten months 
before, and daily sneezing had occurred. Dusts and powders had not aggravated her symp- 
toms. Sojourns at Los Gatos, and finally at Palm Springs, had given no relief. All foods 
seemed to agree with her. She always had had definite indigestion, however, consisting of 
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soreness, bloating, and fullness in the abdomen. Skin testing with 235 proteins gave no 
positive reactions. 

I assumed she was food sensitive in spite of negative skin reactions, and she was placed 
on a limited though balanced diet, which absolutely excluded all common foods. This diet 
has gradually been expanded, but she cannot take wheat, or egg, without abdominal distress. 
Without wheat and egg she is entirely free of all abdominal, as well as hay fever and asthma, 
symptoms. This case demonstrates that food sensitization may cause abdominal symptoms, 


as well as perennial hay fever and asthma, in the same individual. 


Certain atypical digestive histories in adults may likewise be due to food 
allergy. Such possibility should be kept in mind if there is a family history 
of allergy, or if there are definite allergic manifestations in the patient. 


The following is a very interesting history of this type: 


B. Y., aged 47, complained for three days of severe abdominal pain, especially in the 
lower left quadrant, associated with dull aching through the midabdomen and in the left 
lumbar region. It first suggested kidney-colic or intestinal pain due to colitis or adhesions. 
On three occasions during the year, he had had pain and indigestion after eating chicken. 
The fact that strawberries had caused a terrific rash and that bananas had always upset him 
made me suspicious of allergy. Careful physical examination, including a complete roentgen- 
ray study, was negative, except for a generalized psoriasis. Skin tests gave delayed reactions 
to four wheat proteins, to banana, strawberry, fig, mushroom, and tomato proteins, and a 
positive reaction to chicken protein. He has excluded these foods from his diet for two 
years, and his symptoms have entirely disappeared. He has tried eating wheat, chicken and 
mushrooms on several occasions, and the abdominal pain and indigestion promptly returned. 
Guinea hen meat even produced trouble. His psoriasis has likewise been greatly benefited. 


It is probable that abdominal allergy is more common in both mild and 
severe forms than is generally appreciated. Patients having hay fever and 
asthma commonly have food sensitizations responsible for indigestion. Lentz, 
of Brooklyn, believes that many appendices are removed because of conges- 
tion due to food sensitization, rather than to infection. The physician, there- 
fore, must be sure that food dislikes and disagreements of which patients 
complain are not due to food sensitization before they are dismissed as being 
of neurotie origin; and he must keep allergy in mind in the analysis of 


gastrointestinal symptoms. 


ANGIONEUROTIC EDEMA 


It has been assumed for several years that angioneurotic edema is due to 
protein sensitization. Piness, however, has recently stated that angioneurotic 
edema, characterized by nonitching, painless swellings, is not due to protein 
sensitization, whereas giant urticaria is due to allergy. I have studied cases, 
however, which seem to be of the type of angioneurotie edema, and which 
have been relieved by treatment based on allergy. 


Mrs. C. O., aged 52, has had four attacks of acute swellings of face and hands. These 
swellings did not itch and became so great that eyes closed and lips puffed out, tongue be- 
came swollen so that she couldn’t talk, swallowing became difficult, and severe depression re- 
sulted. Generalized welts over the body usually appeared about two hours after the onset, 
with relief to the extreme swelling of the face. Itching of palms of hands and palate occurred 
frequently and did not result in angioneurotic edema if a large dose of citrate of magnesia 
was taken at the first sign of such itching. 
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For years before angioneurotic edema developed, she had excruciating attacks of 
abdominal colic, recurring at least every month, which were undoubtedly due to allergic 
congestion in her gastrointestinal tract. 

She continued to have belching and indefinite indigestion for years, which she has 
ascribed to certain foods, such as cabbage, asparagus, onion, lettuce, and sweet potato. Three 
plus reactions were obtained to cabbage, celery, and asparagus, and one plus reactions to 
potato, lettuce, parsnip, onion, wheat globulin, rice, egg, and banana proteins. On a diet 
excluding these foods, her indigestion has been definitely relieved, and she has not been 
threatened with attacks of angioneurotic edema. It is to be noted that skin reactions were 
obtained to the foods which she knew disagreed with her. 

Miss C. L., aged 17, for six months had sudden nonitching swellings on fingers, palms, 
lips, and around eyes, but there was no indigestion. Physical examination, including a 
gastrointestinal roentgen-ray study, was negative. Skin testing gave delayed reactions to 
wheat, and for two years there has been no recurrence of swellings since she has been on a 
wheat-free diet. Desensitization with wheat protein solution was carried out, without satis- 
factory results. If she eats wheat, she immediately notices a marked flushing all over the 
body, and has a return of her swellings. This case demonstrates the importance of wheat 
as a cause for sensitization, the importance of delayed reactions, and the réle that sensitiza- 


tion plays in the causation of angioneurotic edema. 


It may be that certain cases of angioneurotic edema are not due to allergy. 
I believe, however, that each case challenges the physician from the point of 
view of protein sensitization and should be studied over a period of weeks 
before allergy is dismissed as a cause. 


URTICARIA 


Hives are most frequent in childhood, and are a constant problem for the 
pediatrician. Dr. Clifford Sweet thinks that since sun-baths and well-balanced 
diets have been insisted on in his patients, hives are less frequent. He also 
believes that infections at times are either directly responsible for hives or 
precipitate potential outbreaks. 

Undoubtedly a high percentage of urticaria is due to food sensitization. 
We have assured ourselves of this through the study and dietary control of a 
large number of eases. 

A typical case of urticaria in childhood is here summarized : 


C. S., aged 4, had had hives continually for three years. These had been present nearly 
every day, and in spite of much medical advice, no relief had been obtained. Skin tests 
with all common foods were negative. In spite of this, a diet excluding all common foods 
was first prescribed with immediate relief to the patient. He has been entirely free for one 
year, and is now on a diet in which the chief characteristic is freedom from wheat and 
eggs. The mother had tried to exclude eggs from the child’s diet before, but had given 
certain foods which contained small amounts of egg. This patient has failed to give positive 
skin reactions to wheat and eggs on several retestings, and relief was obtained on the diets 
prescribed on the basis of experience. This emphasizes the fact that skin testing must be 
used by the allergist only as an aid in the treatment of his cases. 

The case of Miss M. L., aged 13, is of interest. She had had hives intermittently for 
six months, and every night for five weeks. These hives occurred especially on her back 
and abdomen, and on areas where legs touch each other. For some years, she had known 
that her lips and face became swollen when she ate tuna fish. Skin reactions were positive 
to wheat globulin, egg, and to tuna fish, halibut, and codfish. A wheat, fish, and egg-free 
diet has given complete relief, except when she ate a lady-finger, and again when she took 
a little ice cream made with egg. 
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Urticaria in adult life is often chronic and distressing. Sometimes, relief 
may be obtained by regulation of diet based on allergic investigations. The 
type of allergy responsible for many eases which give no skin reactions and 
get no relief even from starvation is difficult to ascertain. Treatment with 
Alpine light, with intravenous calcium chloride and peptone injections, has 
been disappointing. Absorption of toxins from the intestinal tract, or from 
some metabolic imbalance, or from a focus of infection, may be considered 
possible causes. A recent case received nearly complete relief from urticaria 
of six years’ duration by the treatment of a duodenal ulcer with a modified 
Sippy régime. Infection in the uleer may have caused the malady. 

I feel that much urticaria is due to food allergy. Bacterial allergy and 
certain types of allergy which are as yet poorly understood, may be at the 


basis of the etiology of some urticaria. 
DERMATITIS 


Skin irritation due to protein sensitization may result in generalized itch- 
ing—with or without a rash—or in a definite eczema. A sensitized skin may 
come in contact with proteins to which it is sensitive, either by way of blood 
carrying food or pollen proteins, or by actual contact. Contact dermatitis is 
usually present on circumscribed areas, while dermatitis due to food is apt to 
be diffuse. This rule, however, does not hold in all cases. 

A Chinese man, aged 26, had had a constant, generalized itching all over his body for 
five years. There was a very fine eruption present. Skin testing with all types of protein 
gave slight reactions to wheat and milk, as well as to several other less common foods. <A 
diet based on these reactions immediately controlled the itching, and there had been no return 
for three months when he was last seen. 

Mr. S. A., aged 55, had had generalized itching and dryness of arms, back, and legs, 
for two years, with accentuated lesions in circumscribed areas. Mushrooms gave violent 
abdominal pain. Skin reactions to all foods were negative. He was placed empirically on 
a limited diet, excluding common foods. Relief was obtained and his diet was gradually 


enlarged, so that now wheat, egg, and most fresh fruits are alone excluded. 


As one would expect, our statistics show that people are most often sensi- 
tive to common foods. Hence, empiric diets can be prescribed on the basis of 
average skin reactions, where food sensitization is suspected and skin reactions 
are negative. Such diets often yield excellent results. 

Many interesting cases of contact dermatitis are encountered in the prac- 
tice of allergy. Brief mention will be made of several cases of this type. 

Miss E., aged 58, had had an itching swelling of her face and neck for two years, 
which had resisted all therapy. Skin tests showed a marked reaction to orris root, and dis- 
continuance of powders and cosmetics gave immediate relief. 

Mrs. F., aged 25, had had an eczema on her hands for twelve years. She gave positive 
reactions to several wheat proteins, and the eczema disappeared when she stopped handling 
wheat flour. Dr. Rogers and I reported a dermatitis confined to the hands and forearms, due 


to contact with mohair. 

A child of three years had had a marked exuding eczema on arms, legs, and face for 
one and one-half years. Skin reactions were obtained to horse dander, milk, and wheat 
proteins. The child’s father kept twenty horses in a barn near the house. When the 
child’s environment was kept free from horse dander, and the diet from milk and wheat, 
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the eczema disappeared. The mother put wheat and milk back into the diet after relief had 
been obtained, with immediate return of the eczema. 

Mr. R., aged 38, had had an itching eczema on face, neck, arms, and legs, for three 
years, appearing each spring and becoming extremely severe by September. On leaving his 
chicken ranch, he would obtain immediate improvement. Skin testing gave three plus reactions 
to Artemisia vulgaris and biennis, and to ambrosia psylostachya, and to flaxseed, which was 
in the chicken mash he was using. 

An interesting type of skin allergy is present in a woman of 41, whose skin blisters 
and peels off whenever she handles mountain trout. The skin around her mouth, and the 
mucous membrane of her lips and mouth likewise peel off and violent nausea, vomiting, and 
abdominal cramps occur, if she eats trout. Another unusual skin sensitization was found 
in a child, causing burning and excoriation of the skin of thighs and cheeks, which came in 
contact with urine or tears. The mother, one of our hay fever patients, had a similar type 
of skin irritation. No relief had been obtained for the condition in her child. Skin reactions 
were obtained to string beans, spinach, squash, strawberries, and wheat. The mother has 
gradually determined that of these proteins giving positive reactions, string beans and wheat 
eause the chafing. 


MIGRAINE AND EPILEPSY 


Both migraine and epilepsy have been included by many writers in the 
diseases due to protein sensitization. Joseph Capps and Joseph L. Miller of 
Chicago have written on both these diseases from the allergie viewpoint. I 
have observed and treated several cases of migraine and epilepsy that were 
benefited by treatment based on allergie studies, and I believe that allergy 
should be considered in all such cases where there is an allergic background 
in the patient, or in his family history. 

Mrs. P. S., aged 51, had had severe headaches all her life, recurring every few days, 
and lasting 2 to 4 days at a time. She had never been entirely free from dull aching in her 


In spite of repeated examinations and treatment, no relief had ever been obtained. 


head. 
Stomach analysis, 


Thorough physical examination was negative, except for a rectal stricture. 
Wassermann, blood count, urine analysis, stool examinations, and roentgen ray examination 
of chest and gastrointestinal tract, were all normal. Protein sensitization tests showed delayed 
reactions to wheat, fig, prune, halibut, sole, celery, onion, pea, tomato, and positive (one plus) 
to asparagus, lettuce, lima beans, potato, and mushroom. On a diet based on these reactions, 
she has been entirely free from her headaches for over three years. Occasionally, she 
eats a salad containing a vegetable to which she gave a reaction, and a slight headache 


results. Dizziness, morning nausea, and a severe numbness in the left arm have entirely 


disappeared. 

I have four other patients with migraine who have obtained great relief 
on diets based on skin tests. It is impossible to say what percentage of 
migraine is due to allergy. Sensitization to bacterial proteins, or to other for- 
eign proteins of unknown nature, could well cause the trouble. An intensive 
study should be made of a large number of causes of migraine from the sensi- 
tization viewpoint. Capps has obtained good results with peptone injections 
in migraine, without dietary restrictions. J. L. Miller reeently told me, how- 
ever, that such relief was short lived and that the peptone had to be reinjected. 


EPILEPSY 


Ward in 1922, Howell in 1923, Wallis and Nicol in 1923, and J. L. Miller 


in 1924, discussed epilepsy from the viewpoint of sensitization to food. Wallis 
and Nicol found a considerable number out of 122 epileptics benefited by diet 
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adjustment based on skin testing and oral administration of peptone. It is 
not improbable that improvement obtained with high ketogenie diets is in 
part due to the removal of foods such as wheat and milk, to which the patient 
may be sensitive. We have several records of asthmaties who have had con- 
vulsions in childhood, which suggests that many such seizures in children are 
due to protein sensitization. 

One record of epilepsy entirely controlled by pollen therapy, given for a 
pollen asthma, is unique, and will be briefly summarized: 


F. V., aged 4, had had continuous asthma for two years, especially severe in summer 
and fall. With the onset of asthma, severe right temporal headaches recurred every 10 to 14 
days, culminating in convulsive attacks followed by delirium and unconsciousness for 8 to 
10 hours. For several months, he had had typical petit mal attacks three or four times a 
day, and continuous asthma with abundant expectoration. He had had constant insomnia and 
marked irritability. Skin testing gave positive reactions to twelve spring and fall pollens. 
Desensitization to these pollens was given throughout the entire first two years, with marked 
relief of the asthma, and, what was not expected, control of the epilepsy after the first 
two months of therapy. Pollen treatment has now been given for four years, and the asthma 
has been entirely controlled except for an occasional attack of wheezing when the pollen is 
especially abundant. The epilepsy has been entirely absent, but slight headaches with 
irritability have occurred occasionally. 

A. R., aged 11, had had petit mal attacks, for about 6 years. She could never be alone, 
and had them in school as well as home. Her mother had had hay fever. Skin tests gave 
positive reactions to cat, horse, and rabbit hair proteins. Desensitization to horse hair and 
removal of her hair mattress has resulted in complete relief from her attacks for over two 
years. 


the first where epi- 





These two cases are not duplicated in the literature 
lepsy was controlled by pollen desensitization, and the second where petit mal 
attacks disappeared by control of animal emanation sensitizations. 

Allergy undoubtedly is the cause of certain cases of epilepsy, especially 
in children. The percentage of cases due to protein sensitization may not be 
large, but in the investigation of epilepties, allergy should certainly be seri- 
ously considered. 

HAY FEVER 

As I continue, from year to year, my treatment of patients with seasonal 
hay fever, certain things impress themselves on my mind. Pollen therapy 
needs to be specific and several antigens, each containing three or four sepa- 
rate pollens, may be necessary during a season. Many patients are sensitive 
to pollens of all seasons; this necessitates changing from one antigen to an- 
cther before the new pollens are in the air. The preparation of special pollen 
antigens for each patient is usually necessary for specific therapy. 

Results are generally very satisfactory and improve as the treatment is 
repeated year after year. Some few patients have gone through a season 
without treatment, and skin reactions to pollen have disappeared in several 
eases after three or four years of therapy. 

Seasonal foods and dusts, rather than pollen, may cause seasonal hay 
fever. Most patients with hay fever should be thoroughly tested with all types 
of proteins, as well as with pollens, to determine active or potential sensitiza- 
tions’ other than pollen. -A recent patient, with symptoms only: during May 
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and June, gave no reactions to any pollens, but did react strongly to a stock 
hay-dust extract. She dated her hay fever every year from the cutting of the 
hay on a nearby hill. Relief was obtained by desensitization to this hay-dust 
extract. 

It is necessary to remember that insect pollinated flowers, trees, and 
shrubs, can produce hay fever. The patients have to be in closer contact with 
the source of such pollen, however, than with wind-borne pollens, which may 
blow 15 to 20 miles. Acacia pollen sensitization has been encountered several 
times in the last year, and hay fever due to pollen of cultivated flowers is, of 
course, very common. Definite seasonal hay fever, however, is in nearly every 
case due to wind-borne pollen. 

Those physicians who undertake the treatment of pollen hay fever or 
asthma should become thoroughly acquainted with the complete botanical 
flora of the regions of the state from which their patients come. For a very 
intimate knowledge of the pollens of any one district, the study of pollen plates 
is most helpful. I have made, through the help of my botanist, Miss Weisen- 
danger, and office assistants, counts of pollen plates two to three times a week 
at from 5 to 9 different locations from Richmond to San Leandro, in the East 
Bay Cities. This count has extended over a period of one year. This has 
given me an accurate method of gauging our pollen therapy in an area where 
pollen is in the air throughout the year. 


PERENNIAL HAY FEVER 


Certain cases of hay fever, lasting throughout the year here in California, 
may be due to pollen sensitization alone. Other patients may be sensitive to 
orris root, which is an ingredient of nearly all face powders, cosmetics, and 
tooth powders. Sneezing throughout the year, especially in damp weather, is 
often due to sensitization to animal emanation dusts, particularly to that 
arising from feathers, wool, or horse hair or dander. House dust is a very fre- 
quent cause of nasal irritation, congestion, and of sneezing. Some patients 
react to house dust extracts alone, and have relief from therapy based on such 
reactions. Perennial hay fever may also be due to food sensitization, though 
I have never seen it as a sole cause. There are certain patients who have 
constant congestion of the nose, without other allergic manifestations, and 
without any skin reactions. Such patients very often have chronic infection 
of antrums or other sinuses, and should receive surgical attention. 


SURGERY 


A conservative attitude in regard to surgery in the treatment of perennial 
hay fever and also asthma should be emphasized at this point. All such cases 
should be placed under indicated allergic treatment. If definite signs of 
sinusitis persist after such control is instituted, or acute symptoms from 
sinusitis occur at any time, surgery should be done for relief of infection and 


better drainage. 
I have noticed in my experience with the treatment of hay fever and 
asthma, that where surgery has been performed, especially of an extensive 


nature, the allergy is often difficult to control. A patient referred twelve 
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months ago because of perennial hay fever had had seven different nasal 
operations. Marked purulent discharge was still present, and the nose spe- 
cialist had in mind further surgery. We found definite pollen, orris root, and 
food sensitizations, and marked relief has been obtained through desensitiza- 
tion. Where such marked congestion of mucous membranes due to sensitiza- 
tion is uncontrolled, I cannot imagine that surgery can be done without an 
extension of the infected area. For the control of either hay fever or 
asthma, I see no justification in cutting off turbinates or straightening sep- 
tums, or taking out tonsils, before a thorough allergic study and indicated 


treatment based on allergy has been done. 
BRONCHIAL ASTHMA 


I have left until last my remarks on this common and distressing result of 
protein sensitization. My ideas concerning the etiology have not changed 
materially in the last two years. Sensitization to animal emanation, pollen, 
food, dust, orris root, bacterial, and other miscellaneous proteins, follow in 
the order of frequency. 

During the last two years, I have given much attention to the question 
of house dust in the etiology of asthma. In a series of 162 new patients with 
asthma, seen in private practice during 1925,* 45 per cent gave one or more 
positive reactions to stock house dust solutions. This demonstrates a most 
important factor in the etiology of asthma, and emphasizes the importance 
of its control. 

I still believe that infection as a cause for bronchial asthma rarely occurs 
without some other type of sensitization, especially to dust or animal emana- 
tion or pollen proteins. Occasionally, bacterial sensitization alone seems to 
explain asthma, but only on rare occasions. 

The following type of history is frequently obtained, and without care- 
ful allergic studies, can misguide the physician into the diagnosis of bacterial 
sensitization. 

A child of three and one-half years had pneumonia at 6 months, frequent bronchitis, 
and colds during the next year, and for the last one and one-half years bronchial asthma, 
recurring every 1 to 2 months, associated with high temperature and vomiting. He had 


sneezed a great deal, especially on arising, his nose itched, and he had coughed much during 
the night. Skin reactions gave two plus sensitizations to spinach, tomato, and to stock house 
dust No. 13; one plus reactions to sheep wool, cat hair, stock house dusts No. 4, 5, 25, 27, 
orange, and marked delayed reactions to all wheat proteins. This child had had autog- 
enous and stock vaccine therapy through another physician for several months, without 
relief. The child was placed in an environment free from wool and feathers, and on a diet 
indicated by his skin reactions and history, and the daily sneezing and coughing immediately 
ceased and no asthma has recurred in a period of four months. 

Thus this asthma was found to be due to animal emanation, dusts, and food proteins, 
though the history would indicate the possibility of infection being at the basis of the 


symptoms. 

Many irritative, persistent coughs are also due to allergy. Such may 
oceur without asthmatic or nasal symptoms. A child of three years seen in 
my asthma clinic in the Health Center had had a constant cough, especially 


*House Dust in the Etiology of Bronchial Asthma and Hay Fever, Arch. Internal Med., 
April, 1927, xxxix, 498-507. 
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at night, for two years. Positive skin reactions were obtained to feather and 
milk proteins, and the cough rapidly disappeared on indicated therapy. 

A child of 7% years had had a nearly continuous cough for six years. 
Removal of wool 


Tonsils and adenoids had been taken out, without relief. 
dust from the child’s environment has stopped the cough for over a year. 
These cases point out the necessity of considering protein sensitization in all 
patients with repeated colds or bronchitis, whose examination is essentially 
negative. 

In order that the best results may be obtained in the treatment of asthma, 
patients and physicians must remember certain facts. Pollen sensitive pa- 
tients should be desensitized preseasonally, and in some cases during the 
season as well. A hypodermic may even have to be given every week for eight 
to ten months to control the very sensitive pollen asthmatic. If such simple 
therapy, however, controls an invaliding asthma, little argument in favor of 
it is necessary. 

Sensitization in asthmaties is usually multiple. A patient may be sensi- 
tive to several animal emanation proteins, as well as to several pollen, food, 
or other miscellaneous proteins. Such sensitization at times must be worked 
out from the history, when skin tests do not show all the sensitizations 
present. Because of these facts, to do justice to the patient and to the sub- 
ject of allergy itself, the physician must be willing to devote much energy 
and thought to the diagnosis and treatment of bronchial asthma. 

It must be kept in mind that a eardiae or other systemic complication 
may be exaggerating the asthma. Finally, the patient must realize that 
asthma can rarely be entirely cured; that the hope of the allergist is to lay 
out a method of control which, if followed conscientiously from year to year, 
will lessen the asthmatic problem from 75 to 100 per cent, and will finally 


diminish its ease of recurrence. 


CONCLUSION 


The medical profession must recognize the large part allergy plays in the 
causation of disease. Physicians must discourage any skepticism about allergy 
as a cause for its many manifestations, since this merely retards the necessary 
recognition of this important and far-reaching etiologic factor in disease. 














ALLERGY AND EPILEPSY. ANALYSIS OF ONE HUNDRED CASES* 
By Raupw H. Spanouer, M.D., PHmapeupnta, Pa. 

E ARE just beginning to learn a little about the relation between 

epilepsy and allergy. The etiology of essential or so-called idiopathic 
epilepsy points more and more, as recent investigations are recorded, to the 
probability that the immediate cause of the epileptic convulsion arises from a 
disturbance of metabolism. At any rate, the fact that allergy results in at- 
tacks of epilepsy in some individuals cannot be denied and certainly is worthy 
of consideration when we come to the treatment of this little understood and 
perplexing ‘‘symptom complex of disturbed metabolism’’—the epileptie indi- 
vidual. 

The present report is based on a review and summary of my last 100 
consecutive adult cases of epilepsy with especial reference to allergic mani- 
festations in the patient and the ancestors. Among the last one hundred and 
eleven patients in private practice who consulted me for convulsive seizures, 
eleven were children under fourteen years of age; forty-three were females in 
whom menstruation had been established; and fifty-seven were male adults. 

In the eleven children (six girls and five boys) there were a number of 
interesting allergic findings, both in the patient and the ancestors, which 
undoubtedly point to their being potentially allergic epilepsy. These cases, 
however, have not been included in this tabulation since a definite diagnosis 
of epilepsy before the age of puberty, with our present knowledge, is more or 
less uncertain and can be made only after excluding spasmophila with so- 
ealled reflex convulsions arising in connection with teething, polyps, phimosis, 
worms, fright, emotional disturbances, ete., and after excluding convulsions 
associated with acute infectious diseases, congenital abnormalities, syphilis 
and organic brain lesions. 

This series of 100 cases, therefore, includes consecutive adult patients, 
whose histories are briefly summarized in Tables I to IV. Table I summarizes 
the history of 43 adult female epilepties. 

Table II summarizes the history of 57 adult male epilepties. 

Table III summarizes deductions of Tables I and II. 

Table IV represents hereditary deductions from Tables I and II and is a 
summary of 100 (43 female and 57 male) adult eases of epilepsy showing the 
incidence of allergic manifestations in the patient, in the brothers and sisters, 
and in the ancestors (parents, grandparents, uncles and aunts). 


IMMUNOLOGIC EVIDENCE OF ALLERGY IN EPILEPSY 


There is certain immunologic evidence that points to the anaphylactic na- 
ture in some cases of epilepsy. We know that anaphylactic shock can produce 


*Read at the Fifth Annual Meeting of the American Association for the Study of 
Allergy, Washington, D. C., May 17, 1927. 
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TABLE III 
SUMMARIZED DEDUCTIONS OF TABLES I AND II 


57 Males 15 married. 43 Females, 14 married. 
Age Epilepsy Diagnosed grouped in decades 


First to ninth year inclusive 5 
Tenth to nineteenth year inclusive 68 
Twentieth to twenty-ninth year inclusive 15 
Thirtieth to thirty-ninth year inclusive 8 
Fortieth to forty-ninth year inclusive 4 
100 
25 First Born 16 Breast Fed, 2 Conv. in Infancy 31.2 per cent 
— . 4 9 Bottle Fed, 4 Conv. in Infancy 44.4 per cent 
e sail Mini el } 10 Breast Fed, 3 Conv. in Infancy 30 per cent 
a0 Tncteumentany Deloss / 10 Bottle Fed, 8 Conv. in Infancy 80 per cent 


Bottle Feeding (protein sensitivity to milk or food foreign to the mother) may be a 
more potent factor in the development of infant convulsions than a difficult or instrumental 
birth. 


In 62 patients Breast Fed 8 had Convulsions in Infancy 12.9 per cent 
In 38 patients Bottle Fed 24 had Convulsions in Infancy 63.1 per cent 


Gastrointestinal hypersensitivity to cow’s milk or other substitute for mother’s milk 
appears to be a decided factor in the development of infant convulsions in the atopic child. 


TABLE IV 
HEREDITARY DEDUCTIONS FROM TABLES I AND II 


SUMMARY OF 100 (43 FEMALE AND 57 MALE) ADULT CASES OF EPILEPSY SHOWING THE 
INCIDENCE OF ALLERGIC MANIFESTATIONS IN THE PATIENT, IN THE BROTHERS AND 
SISTERS, AND IN THE ANCESTORS (PARENTS, GRANDPARENTS, UNCLES AND AUNTS) 


| MATERNAL PATERNAL 
} ao 
= aI B 5 TOTAL NUMBER 
ALLERGIC Yr & S B a ANCESTORS SHOWING 
’ — TT Ta | 5 © © 
MANIFESTATIONS E| fo #@ £é& nn 2 2 2 * ALLERGIC 
Se} Ge Gls @ 8 & & ~e@eae si MANIFESTATIONS 
BIS #81 & 33 8 S| #9326 
aia 21'1 383 a@& a 2 B @4ea2n8PpD 2 
7 m1 77) a oo & <4 Pi & oS 8 < PP. _ ss ne 
Asthma 3! 1 1| 8 8 4 3 5 8 2 5 1 44 
Hay Fever 3/4 1) 2 #1 3 2 3 1 12 
Hives (Pruritis) 18; 2 9/10 4 17 
Eezema Hii 6S Ss 2 | 3 J 8 
° ° ” > } ~ | pen 
Migraine 19 7 | 388 91 8 1; 15 3 2 77 
Convulsions | & wo; i 12 2 1 | s 284 24* 
Totals 54/13 33/61 19 7 21 9] 36 8 8 6 7 182 
| 46 | 117 | 65 





88 per cent of the 100 cases showed a history of allergy in the ancestors. 

12 per cent of the 100 cases showed no history of allergy in the ancestors, but in 5 of 
these, convulsions occurred in the ancestors. 

*8 in infancy only. 


marked irritability of the central nervous system with violent convulsions in 
guinea pigs, and it would seem equally possible that in certain predisposed 
human beings outbreaks of allergy might produce epileptic attacks. Nerve 
strain increases hypersensitiveness in the allergic individual and we know 
that certain foods ingested by an allergic while under nervous strain produce 
sensitization manifestations which are not induced by eating the same food in 
the absence of nervous influences. It is probable, however, as Van Leeuwen? 
points out, that a primary factor exists in the epileptic patient which predis- 
poses the brain centers, and that the allergic reaction may act as a secondary 
stimulus. 
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The production of convulsive seizures by the transfusion of blood from 
an epileptic to a nonepileptie individual, as reported by Boston and Henry,? 
shows the possibility of transference of epileptic allergic sensitization in the 
human. The convulsions occurring in animals following the injection of blood 
from a human suffering with epilepsy, as reported by Cuneo,* Antheaume and 
Trepsat,* and others, proves that human epileptic sensitization can be trans- 
ferred to animals. 

LABORATORY EVIDENCE 


Food sensitization tests were made on 19 of the patients in this series and 
in 6 of them were repeated a number of times. The results on the whole were 
negative and | have not tabulated them for this report. My experience with 
food skin tests in epilepsy has been disappointing. 

Food history, i.e., tabulating each day all articles of food taken, has in a 
number of cases-proved of decided value and it has been possible to eliminate 
from the diet of some patients certain foods which proved to be factors in 
precipitating convulsions. 

The ketogenic or high fat content diet may owe its value, I believe, from 
the cases in which I have used it, more to the accidental elimination of the 
specifie protein to which an epileptic patient is sensitized, than to the pro- 
duction of acidosis or ketone bodies in the system. 

The basis of allergie reactions has been shown by Hanslik® and others to 
rest fundamentally on disturbances in the chemical and physical mechanisms 
of the blood and tissues. <A study of the blood, therefore, is of much practical 
value in allergic epilepsy as well as in other sensitization diseases. 

In a previous paper’ on ‘‘The Blood in Sensitization Diseases’’ my experi- 
ence has been detailed and I will only mention this time several of the con- 
clusions : 

1. Chemical blood findings that have been found uniforml:, in epilepsy 
and other sensitization diseases include an increase of urie acid, a lowered 
alkali reserve and a calcium deficiency. 

2. Physical blood characteristics in allergic conditions including epilepsy 
are: 

(a) An eosinophilia as the most definite and constant blood finding of 
allergic phenomena if search is made by frequently repeated counts. 

(b) A primary leucopenia followed by a polymorphonuclear leucocytosis 
when the symptoms arise from inhaled or ingested allergens, and a lympho- 
cytosis at times when the symptoms arise from chronie foci of infection. 

Table V illustrates the effect of venom protein desensitization on the red 
and white blood count and the modification of the blood count by a convulsive 


seizure. 

Table VI illustrates venom protein desensitization and the effect of a 
eonvulsion on the differential leucocyte count. Attention is called to the 
increase of the polys following a convulsion and the increase of eosinophils 


following the injections. 
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TABLE V 
DAY OF MONTH RELATION OF BLOOD COUNT TO TIME LEUCOCYTES ERYTHROCYTES 
AND HOUR OF INJECTION OR CONVULSION 
12 noon Just before injection 8,000 4,400,000 
10 P.M. 10 hr. after injection 7,600 3,600,000 
13 10 P.M. 34 hr. after injection 7,800 4,700,000 
19 8 A.M. 4 hr. before injection 7,200 3,700,000 
10 P.M. 10 hr. after injection 7,000 3,100,000 
20 8 A.M. 24 hr. after injection 8,200 4,000,000 
6 P.M. Convulsion 
10 P.M. 4 hr. after convulsion 18,000 3,100,000 
21 8 A.M. 14 hr. after convulsion 20,000 2,750,000 
7 P.M. 25 hr. after convulsion 10,200 3,700,000 
22 8 A.M. 38 hr. after convulsion 7,000 3,900,000 
24 7 P.M. Just before injection 7,600 3,200,000 
25 9 A.M. 14 hr. after injection 6,800 4,200,000 
7 P.M. 24 hr. after injection 6,400 3,750,000 
26 8 AM. 36 hr. after injection 7,200 3,950,000 
TABLE VI 
DAY OF RELATION OF COUNT TO TIME OF a: 2 & fee ken eee, 
MONTH INJECTION AND CONVULSION 
2 Before injection 67 20 4 3 - 6 
42 hours after injection 58 27 2 8 1 + 
9 Before injection and 5 hours after 
convulsion 88 9 1 - 2 
11 45 hours after injection 61 18 3 8 1 9 
16 Before injection 70 14 4 1 1 10 
18 48 hours after injection 58 23 5 6 8 
2% Before injection 65 24 2 2 - 7 
25 42 hours after injection 55 22 5 9 1 8 
29 Before injection 71 20 1 3 - 5 
31 45 hours after injection 57 29 2 6 6 


HEREDITARY EVIDENCE 


The allergic or atopic hereditary characteristics are a striking feature in 
this series of epileptic individuals as summarized in Table IV. While in the 
ancestors of 24 of the 100 cases there was a history of convulsions, we find on 
close analysis that only one mother and two fathers had convulsions which 
could be diagnosed as epilepsy, i.e., in 3 per cent of these patients a parent had 
epilepsy. In a third father there was a history of convulsions which did not 
persist after infaney. In 7 of the grandparents convulsions occurred 3 on the 
maternal and 4 on the paternal side. In the uncles and aunts (collateral rela- 
tives) there were 13 instances of convulsions. 

Turning now to other allergic manifestations we find that there were 77 
instances of migraine among the ancestors of these 100 epileptic patients. Fifty- 
seven of these occurred on the maternal side and 20 on the paternal side, a 
proportion of nearly 3 to 1. Migraine was found in 38 of the mothers and 15 
of the fathers, i.e., two and one-half times more frequent in the mothers than 
in the fathers. 

Asthma occurred in 44 of the ancestors, 28 instances on the maternal side 
and 16 on the paternal side. Urticaria was found in 17 of the ancestors, 13 on 
the maternal side and 4 on the paternal side. Hay fever 12 times, 8 on maternal 
and 4 on paternal side. Eczema 8 times, 4 maternal aud 4 paternal. 
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To summarize, there was a total of 182 instances of allergy in the ancestors 
(the parents, grandparents, uncles and aunts) of these 100 adult epileptic in- 
dividuals. One hundred and seventeen occurred on the maternal, 65 on the 
paternal side of the families. In 88 per cent of the 100 patients there was a 
history of allergy in one or more forms among the ancestors. In 12 per cent 
of the 100 cases there was no history of allergy in the ancestors, but in 5 of 
these patients convulsions were present in the ancestral history. 

In the brothers and sisters of these 100 epileptic patients there were 46 
clinical instances of allergy, 33 among the sisters and 13 among the brothers. 
Ten sisters and 5 brothers had convulsions; 9 sisters and 2 brothers hives; 7 
sisters and no brothers migraine; 5 sisters and one brother eczema; 4 brothers 
and 1 sister hay fever, and 1 brother and 1 sister asthma. Here again there 
were more instances of allergy on the female side in a proportion of more than 
2 to 1. 

ENDOCRINES, ALLERGY AND EPILEPSY 


Out of 43 adult females in the present series, 7 had their first convulsion 
before menstruation was established, in 4 the first convulsion occurred during 
the first menstrual period and 32 had their first convulsion after menstruation 
was established. 

Clinically menstruation is often regarded as a factor in the etiology of 
epilepsy in the female, and probably accounts for some diagnoses of endocrine 
epilepsy. In some patients the proximity or appearance of the menstrual cycle 
very frequently is accompanied by an epileptic seizure. In other patients there 
seems to be no relation between menstruation and epileptic symptoms. 

Charles Hajos (Endocrinology, x, No. 6, p. 560) in discussing the relation- 
ship between clinical symptoms in allergic states and the activity of the in- 
ternal secretions reports that no difference in appearance or shock symptoms 
could be shown experimentally in sensitized guinea pigs when injected intra- 
peritoneally with either ovarian extract or horse serum. He concludes that 
‘Change in the function of the female sex glands may either increase or de- 
crease clinical anaphylactic sensitiveness.’’ These experiments probably help 
to explain the clinical allergic variations found in the female epileptie in 
connection with menstruation. 


CLINICAL EVIDENCE OF ALLERGY IN EPILEPSY 


The first signs of allergy often show themselves early in infancy. When 
for one reason or another cow’s milk or other substitute food replaces mother’s 
milk there may appear, as we have all experienced, gastrointestinal upsets, 
at times with periodic vomiting, cyclic diarrhea, various digestive disturb- 
ances, or such evidences of allergy as eczema, hives, ete. It is under these 
conditions that infant spasms or convulsions are apt to appear. In the 100 
cases summarized in Tables I and II there was a history of digestive disturb- 
ances with convulsions in infancy in 32 of the patients. Of these thirty-two, 
twenty-four (or 75 per cent) were bottle-fed and eight (or 25 per cent) were 
breast-fed infants. The so-called ‘‘reflex spasms’’ in infants especially those 


attributed to teething will often. be found. on close analysis,. L. believe, to. be 
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evidence of protein hypersensitivity which occurs coincidently with the change 
in the form of diet the child ingests when teething. 

Convulsions associated with infectious diseases seem to be much more 
likely to occur in children with a hereditary allergic history and in those 
children who have elinical allergic manifestations than in children whose 
personal and family histories are negative to allergic phenomena. Sixteen in 
this series of 100 had searlet fever before epilepsy started. The incidence of 
other infectious diseases was not tabulated. 

It is a rather common observation among epileptic patients, as it is among 
patients with other forms of allergy, to find more than one allergic clinical 
manifestation. In fifty-four of these 100 patients with recurring periodic con- 
vulsions there occurred the following other allergic conditions: Nineteen 
had migraine (independent of the headaches associated with convulsive seiz- 
ures) ; eighteen were subject to hives; eleven had eczema; three asthma and 
three hay fever. Then too there was a history of bed wetting before any 
eonvulsion had occurred in a number of these patients in whom hypersensi- 
tivity of the unstriped muscle fibers of the bladder must be considered. 

At times clinical evidence of the allergic nature of epilepsy is striking. 
By careful inquiry and with cooperative observation on the part of the pa- 
tient, it is possible in some cases of epilepsy to determine that a certain article 
of diet is acting as the offending allergen. A few case reports will illustrate 
some of the above observations. 


CASE 1.—A 15 year old boy who was a bottle fed infant had digestive disturbances 
and convulsions his second summer. At 10 he started to wet the bed. At 14 he began to have 
recurring convulsions and epilepsy was diagnosed. When he came under my eare he was 
having, with but few exceptions, a convulsion Sunday or Monday of each week. Food skin 
tests were negative. Food history, with daily tabulation of all foods ingested for seven 
weeks, showed that six out of the seven week-ends on Saturday or Sunday some form of 
veal was eaten. Over the seventh week-end no veal was taken and that was the only week- 
end no convulsion oceurred. Since then, now 22 months ago, no veal has been eaten and no 
convulsions have occurred. 

This boy’s father suffered with severe migraine until he was relieved by six months‘ 
nonspecific desensitization treatment with crotalin. His mother too suffered with migraine 
until the menopause, and since then, for the past 5 years, has from time to time developed 
hives. His paternal grandfather had convulsions when a young man. 


Case 2.—February 1926, Dr. I. R. Strawbridge, gastroenterologist, referred for study 
and investigation a 9 year old girl with the following history: She was the youngest of 
seven children, a full term, normally born infant. Breast fed for six months, then among 
other foods was given a soft boiled egg, which was followed by severe gastrointestinal 
symptoms and a convulsion. Subsequent convulsions occurred at the sixth month, third, fifth 
and eighth years. All were believed by family to be associated with attempts at eating 
egg in some form. Between the convulsive seizures there occurred every few weeks periodic 
attacks of ‘‘abdominal cramps’’ at times with vomiting and accompanied by ‘‘ dazed states’’ 
with a stare, automatic picking at fingers and clothes, and followed by slight mental con- 
fusion. Two weeks before I first saw the patient she developed ‘‘status’’ when one con- 
vulsion rapidly followed another for one and a half hours. An x-ray study of the stomach 
and intestinal tract revealed no pathology or abnormality. 

The allergic disposition running through the maternal side of this child’s family is 
significant. Her mother suffered with severe migraine and periodic vomiting from childhood. 
Maternal grandfather had ‘‘spasms’’ when a boy. A maternal aunt had migraine, and 
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another maternal aunt suffers with hives. This aunt had a child die at 18 months of age, 
who was ill only 36 hours and death was attributed by a very competent pediatrist to 
anaphylaxis following ingestion of a soft boiled egg. An older sister of this patient has had 
mild seasonal hay fever; an older brother had chorea at 8 years and another brother died 
with convulsions when 2 years old. 

It is of interest that following desensitization with venom protein (crotalin) solution 
at weekly intervals, in doses ranging from 1/600th to 1/300th grain, no convulsions or 
abdominal symptoms occurred from February 16 to June 4. The interval between injections 
was lengthened to two weeks, and June 9 there were mild abdominal symptoms. June 11, 
1/300 grain of ecrotalin solution was given intramuscularly (without producing an eosin- 
ophilia) and on June 19 an apparent series of convulsions began. After the second seizure 
in an hour, 20 min. of adrenalin 1:1000 solution was given hypodermically. After a third 
convulsion 2 hours later a second hypodermie of adrenalin was used and the threatened 
series ended. At this time no definite history of egg ingestion could be obtained but many 
cherry stones were found in her stool after an enema. This patient developed an eosinophilia 
ranging from 7 to 13 per cent following weekly injections of 1/400 
of crotalin over a period of four months. When the interval between injections was lengthened 
to two weeks an increase of eosinophils did not occur and a series of convulsions came on. 
The strength dose of crotalin was then increased gradually to 1/150 grain and an eosinophilia 
ranging from 5 to 13 per cent in the differential count has followed injections at two weeks’ 
interval. There have been no convulsions and but three evidences of abdominal symptoms, 


4 


to 1/300 grain doses 


which were very mild, in the past eleven months. 

Case 3.—January 1, 1917 Dr. Andrew Callahan referred a 37 year old married man to 
be treated for convulsions. This patient was born in Austria. He never knew his father, 
and his mother died when he was a child. He served in the Austrian army until his twenty- 
fifth year, when he was given a sick leave owing to nocturnal convulsions. He came to 
America and eight months later had a convulsion, another in six weeks, and from the twenty- 
seventh to the thirty-seventh year had seizures at from three to six week intervals. He 
thought the attacks frequently followed the eating of pork. 

Pork was excluded from his diet and ecrotalin injections were given at weekly intervals 
in doses ranging from 1/200 to 1/75 grain. His eosinophil increase ranged from 5 to 14 
per cent for three months and after that, with but slight local reactions their percentage 
kept within the normal range (4 per cent or under). The patient was entirely free from 
convulsions from December 29, 1916 to December 26, 1917 and had eaten no pork. Christmas 
Day, 1917 he ate roast pig for dinner and at 1 A.M. that night, December 26, had a con- 
vulsion. Injections were continued at lengthened intervals until the end of the second year 
with freedom from attacks and since then he has reported at the office every second or third 
month. No injections, no pork and no convulsions. On October 24, 1922 (5 years less 2 
months after his last seizure) his wife phoned me he had had a convulsion. Inquiry showed 
that he had unknowingly eaten pork bologna. After another year of desensitization, treat- 
ment was stopped again. I saw the patient two weeks ago and no convulsions have occurred 
for a second interval of now nearly five years. He reports, however, that during the past 
year he has had four or five very severe attacks of migraine with vomiting. 


Case 4.—March 14, 1926, Dr. Joseph O’Neil referred a 21 year old, single female 
stenographer who had had two convulsive seizures within three weeks. Her history revealed 
that she was a twin of a third pregnancy. She was a full term baby and had had a normal 
birth. She was breast fed for three months and then given modified cow’s milk by bottle. 
With the change from mother’s milk, digestive disturbances began; vomiting and diarrhea 
of a rather cyclic type and eczema developed (hypersensitivity to change of protein). Teeth 
were erupted at usual age and no convulsions occurred in childhood, although she had measles, 
mumps and scarlet fever before the twelfth year. Menstruation was established at thirteen; 
always regular, but periodic headaches with vomiting, which had been present since child- 
hood, began to recur rather regularly at her periods. The eczema persisted from childhood 
until the eighteenth year when it gradually became better and finally disappeared. At this 
time patient began to notice momentary lapses of consciousness (petit mal) with ‘‘ dizzy 
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spells’? which would recur at irregular intervals varying from a few days to a week or 
occasionally a month’s interval. In her twenty-first year the first convulsions appeared. 

This patient’s father has had eczema for years. Paternal grandfather also long suffered 
with eczema. Her mother ‘‘gets hives’? and maternal grandmother was subject to periodic 
headaches with vomiting. A maternal aunt is said to have had a four year old son die 
of hives. Patient’s older brother had hives when a boy and now is subject to migraine. 

Venom protein desensitization was given at weekly intervals for four months, with an 
eosinophilia ranging from 6 to 10 per cent, and then the injections lengthened to two week 
intervals. Al] petit mal seizures stopped and there were no convulsions until January 17, 
1927 (a ten-month interval) when two convulsions occurred at 6 and 10 P.M. The patient 
attributed these to eating half a pound of jelly eggs. Since then, now four months, the 
crotalin injections have been continued at two week intervals with the strength dose in- 
creased from 1/200 to 1/100 grain and no further petit mal or convulsions have occurred. 


Rarely in my experience with epilepsy does the offending allergen gain 
entrance to the system by inhalation. The only instance in my study of over 
700 epileptic patients in private practice when an inhaled allergen has been 


definitely shown to be a factor is the following patient: 


CASE 5.—A 38 year old married man, engine inspector by occupation, had his first 
convulsion at 34 years of age. There was, however, a history of recurring series of momentary 
lapses, petit mal, for several years before the convulsions. He had 2 negative blood and one 
negative spinal fluid Wassermann tests. The year before I saw the patient, while taking 
luminal, he had 21 convulsive seizures with series of petit mal between the major attacks. 
Crotalin injections, with an increase of eosinophils as high as 18 per cent, were given intra- 
muscularly at weekly intervals over a period of six months and only three convulsions 
occurred, but the petit mal continued in series of 8 to 10 in 24 hours, about every two weeks. 

The patient was then advised to give up cigarettes; he had been smoking and inhaling 
20 to 40 daily. He complied. By the end of two months, with the continued weekly in- 
jections of crotalin, no convulsions occurred, but the petit mal continued as frequently as 
before and the patient told me he thought heswould go back to cigarettes again as he was 
getting very tired of chewing. I then learned for the first time that he had started chewing 
when he stopped smoking. Tobacco in all forms was then stopped and the ecrotalin in- 
jections have been continued at three week intervals. Nearly two years have now passed 
and no convulsions or petit mal seizures have occurred. The patient has gained 38 pounds 
in weight and all apprehensive symptoms have disappeared. His skin tests to tobacco, how- 
ever, continue to give a fairly marked reaction. 

This patient had convulsions in infancy. He was instrumentally born but breast fed. 
He had suffered with severe migraine since childhood and for several years had a dry scaly 
eruption on both forearms. The headaches and skin condition disappeared with nonspecific 
desensitization before tobacco was stopped. His mother and a maternal aunt had migraine 
in the mother. A maternal uncle suffers 


and there was also a history of ‘‘strawberry rash 
With asthma. 
THERAPEUTIC EVIDENCE 


In the recent report of Hajos referred to above he coneludes: ‘‘that ex- 
perimental and clinical anaphylactic sensitiveness are decreased by adrenalin, 
by extract of the parathyroids and the posterior lobe of the pituitary.’’ These 
conclusions correspond with the rather uniform experience of physicians who 
have used the endocrine extracts as antiallergic agents. The use of adrenalin, 
atropine and calcium for the relief of attacks of asthma, hay fever and 
urticaria are established therapeutic measures. Their value in anaphylactic 
and anaphylactoid states is also now well recognized. 

When we come to allergic epilepsy, i.e., those cases in whom there can be 
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obtained a history of familial hereditary hypersensitiveness and associated 
clinical and laboratory evidence of allergic manifestations in the patient, the 
treatment may be divided into treatment of the attacks and treatment during 
the interval between seizures. The hypodermic injection of adrenalin—(15 
to 20 minims) at the time of seizures of convulsions and as I recently experi- 
enced in two cases of ‘‘status epilepticus,’’ has been of much aid in my 
hands. The routine daily use of adrenalin in petit mal series and as a pre- 
ventive measure for grand mal, however, has not proved of much benefit. I 
have had no experience with ephedrin. 

The treatment during the interval between epileptic seizures has been, 
in the past, largely by administration of bromide and luminal. In recent 
years with evidence pointing to the anaphylactic nature of some epileptic at- 
tacks various so-called specific and nonspecific agents have been employed as 
desensitizing and antiallergic measures. 

NONSPECIFIC DESENSITIZATION 

The exact mechanism of antiallergic treatment is not definitely known. 
Specific desensitization is based largely on the fact that the injection of small 
amounts of an allergen can reduce the hypersensitiveness of an individual to 
that allergen and thus prevent or modify the clinical symptoms. In many al- 
lergie individuals, however, the specific allergen or causator agent cannot be 
determined and therefore specific desensitization is not applicable. This is 
especially true in the present state of our knowledge, in those epileptic pa- 
tients who have an allergic heredity and in whom allergic symptoms (such as 
asthma, hay fever, urticaria, eczema, migraine, ete.) are present at the same 
time or appear independent of the convulsive symptoms. 

It has been learned, however, from clinical experience and confirmed by 
the experiments of Longeope,’ Dale,* and others that hypersensitiveness to 
one allergen may be reduced by the injection of small quantities of another 
allergen provided the patient or animal, is found to be hypersensitive, i.e., 
reacts locally and systemically to the agent or allergen injected. This fact 
may help to explain so-called ‘‘infection immunity,’’ that is the relief of 
asthmatic paroxysms, migraine, seizures, and epileptic attacks which at times 
takes place in allergic individuals who contract an infectious disease, or dur- 
ing pregnancy and at times following operations. 

These observations and clinical experiences have led to the application 
of nonspecific desensitization therapy, by the use of various agents: First, 
in those allergic patients in whom a definite causative agent cannot be deter- 
mined; second, in those cases in whom the cause is known, but in whom 
specific treatment gives but partial or no relief; and third, at times also in 
that smaller percentage of allergic patients who react so severely to even 
the minutest doses of the causative agent, that the danger of inducing height- 
ened sensitiveness prohibits the use of the specific allergen as a therapeutic 


measure. 


NONSPECIFIC AGENTS EMPLOYED 


A large variety of substances including such proteins as peptone, proteoses, 
milk, various serums, also colloidal metals, a number of drugs (sulphur, 
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turpentine, iodides) and distilled water are being used to produce nonspecific 
reactions for desensitizing and therapeutic purposes. The chief difference 
clinically in the various agents employed is probably largely in the intensity of 
the phenomena induced. 

My experience with nonspecific protein therapy has been very largely con- 
fined to the use of venom protein (crotalin) solution. I will not review the 
relative values of the various agents used or the practical advantages in the 
use of crotalin solution which I have covered in detail in previous papers.® 

Not all cases of epilepsy are found to be hypersensitive to ecrotalin, but 
those who can be sensitized by small intramuscular injections have been found 
to indicate their reactivity by a mild local reaction at the site of the injection 
and by an increase in the percentage of eosinophil cells in the differential 


blood count in from 12 to 48 hours after an injection. 
PROGNOSTIC VALUE OF EOSINOPHILIA 


I would emphasize again the need of a scientific method for regulating the 
strength of dose and for determining the frequency with which both specific 
and nonspecifie agents should be administered. Beside the advantages offered 
by the mild local reaction and the absence of any severe systemic symptoms 
(chill, fever, shock, ete.) following intramuscular injections of crotalin solu- 
tion, it is an agent that does not lower alkalinity as do many other non- 
specific substances and I have found the degree of eosinophilia produced in 
the differential blood counts to be of prognostic value as well as a very 
satisfactory guide to dosage. 

From my experience in giving more than 18,000 injections of venom 
protein (crotalin) solution to over 700 epileptic patients in private prac- 
tice during the last nineteen years, it has been found that in those eases in 
whom an increase in the percentage of eosinophils does not occur in from four 
to six weeks following weekly injections, clinical improvement of the symp- 
toms will be doubtful. In other words, an increase of eosinophil cells fol- 
lowing venom protein injections may be used as an indication of the reactive 
power of the individual. 

METHOD FOR REGULATING DOSE 


In those patients who can be sensitized to crotalin solution as a rule the 
highest percentage of eosinophils following the range of doses (%o9 to Yo 
grain) which I have used oceurs within forty-eight hours. In from five to 
eight days after an injection the eosinophil cells will, as a rule, have dropped 
to 4 per cent or under and the patient may be given another injection. It 
has been my practice not to repeat an injection if the percentage of eosinophil 
cells by the fifth day has not dropped to at least 4 per cent (Howell’s high 
level of the normal range). Moreover, it has not seemed wise to increase 
the strength of dose as long as any given strength is producing an 8 to 10 


per cent eosinophilia on the second or third day after an injection. 

To summarize.—Clinieal and laboratory experience indicate that in an 
epileptic patient, with an allergic family and personal history, whom it is 
possible to sensitize to small doses of venom protein (ecrotalin) solution as 
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shown by an increase of 8 or 10 per cent of eosinophil cells in the differential 
blood count, there can be induced a state of cell and glandular stimulation with 
colloidal change of the plasma, altered permeability of cell walls and no lower- 
ing of blood alkalinity, which corresponds to that stage in the mechanism of 
the nonspecific reaction which is of therapeutic value. It is in this stage of 
induced sensitivity that repeated small sized injections of venom protein 
(erotalin) solution can be used to induce a decreased state of allergy, or pos- 
sibly a condition of nonspecific desensitization or antianaphylaxis. 


CONCLUSIONS 


1. Immunologic, laboratory, hereditary, clinical and therapeutic evidence 
is. presented which points to allergy as an etiologic factor in some eases of 
essential epilepsy. 

2. Analysis of 100 consecutive adults with recurring convulsions reveals 
that in 88 per cent there was a history of allergy in the ancestors. The total 
number of ancestors showing allergic manifestations, not including convul- 
sions, was 158, and there were 54 allergic manifestations, beside the con- 
vulsions, in the patients themselves. 

3. Gastrointestinal allergy, as shown by using substitutes for mother’s 
milk, appears to be an important factor in the development of convulsions 
in the allergic child. In this series of 100 epileptic patients, 32 per cent had 
convulsions in infaney, of whom twenty-four or 75 per cent were bottle-fed 
and eight or 25 per cent were breast-fed. 

4. Food history, i.e., tabulation of all articles of food ingested, for the 
purpose of determining and eliminating the sensitizing agent, has been of more 
clinical value in allergic epilepsy than food skin tests. 

5. When the allergen or causative agent cannot be determined in epi- 
leptic patients who have an hereditary or personal history of allergy, and in 
whom a leucocytosis occurs following a convulsion, nonspecific desensitization 
by venom protein (crotalin) solution, when regulated by the percentage of 


eosinophil cells in the differential blood count, has proved of value in de- 
creasing the state of allergy. 
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THE PROPHYLAXIS AND TREATMENT OF HAY FEVER AND 
ASTHMA IN ROOMS MADE POLLEN AND DUST FREE 
BY MEANS OF MECHANICAL FILTERS* 


By Mitton B. CoHen, M.D., CLEVELAND, OHIO 


N JANUARY, 1924, one of my patients, sensitive to both grass and ragweed 
pollen, told me in detail the type of consulting engineering in which his 
company was engaged. He explained that they were keeping industrial plants 
dust free and were completely eliminating from the air fine dusts, such 
as lead or zine oxide, the particles of which are less than 0.5 micron in size. 
I explained to him that pollen was dust and asked him if it would be feasible 
to eliminate it from the air of an ordinary room and to maintain the room 
pollen and dust free by means of some simple and comparatively inexpensive 
apparatus. He said he thought it could be done, and undertook to furnish me 
with an experimental apparatus. In March, 1926,' I published a preliminary 
report of the use of this machine at Mt. Sinai Hospital during August and 
September, 1925. In brief, it was determined that all pollen could be filtered 
out of the air of an incoming air stream, and that so much filtered air could 
be brought in each minute that a positive pressure of clean air was produced 
within the room, and no air could enter through the other cracks and crevices. 
Thus, it was not necessary to change the room in any way, other than to install 
the filter. Patients with simple hay fever cleared up within twelve to twenty- 
four hours, and those with asthma in two to five days, depending on the sever- 
ity of the symptoms. 

The first machine was very cumbersome; it measured 7’ x 4’ x 18” and 
was impractical for home use. Before the 1926 hay fever season it had been 
reduced in size so that it could be installed in any bedroom window, but it 
was still noisy. Six of them, however, were placed at my disposal for tests 
under home conditions. The results of these tests were published in Clinical 
Medicine and Surgery, April, 1927,? and substantiated in every way the ob- 
servations of the preceding year. In fact, cases did so well that my patient 
decided to redesign the machine so as to make it commercially satisfactory. 
This has been done, and it is now available through all instrument supply 
dealers. 

It consists of a fan, motor, and the filter material inclosed in a metal 
housing and mounted on a metal stand. (Fig. 1.) The intake is connected 
by means of adjustable metal pipe to an adjustable metal slide which rests in 
a window. The air is sucked in from the outside and foreed through the filter 
material into the room at the rate of 200 cubic feet per minute. The filter 
material consists of several layers of a specially woven wool and cotton cloth, 
napped on both sides, backed by one layer of cotton cloth, napped on the in- 


*Read before the American Association for the Study of Allergy, Washington, D. C., 
May 17, 1927. 
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side only. It is so arranged that it ean be changed by anyone, without special 
tools, in ten minutes. It gets clogged up after running from two to four 
months, depending on the air dust concentrations, and must then be changed. 
While in operation it must be sprayed once or twice a week with an alcoholic 
glycerine solution through the opening devised for that purpose. No other 
servicing is required. 

Recently, the dust collecting efficiency of one of these machines and of 
the filter material was tested by the School of Public Health of one of our 


foremost universities, with the following results: 


« > 
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Fig. 1. 
TEST SUSPENSION PARTICLE SIZE FILTERING EFFICIENCY 
Tobacco Smoke 0.27 uw 62 per cent 
Zine Oxide 0.3 to 0.4 uw over 95 per cent 
Pollens 10 to 20 uw over 99 per cent 


The claim that the pollen filter delivers pollen free air at a rate of 140 
to 180 cubie feet per minute is just and correct. Moreover, this specification 
leaves an ample margin for safety. 

Leopold,’ in discussing the types of patients for whom it might be feasible 


to produce dust free rooms, mentions the following: 


1. Cases of dust asthma with nocturnal attacks, which are unrelieved despite most 
painstaking investigation and attention to house and bedroom environment, 

2. Cases reacting to house dust when attempts at specific desensitization with the par 
ticular dust have brought no relief, and 

3. Patients having hay fever or hay asthma in whom specific desensitization cannot 
be used, or has been tried with complete failure. 
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Van Leeuwen! thinks that all asthmatics are sensitive to air-borne sub- 
stances, many of them of unknown origin and composition. Ile has con- 
structed so-called miasm free rooms, ventilated by suction fans, which take 
the air from a height of 50 feet or more above the house-top and _ filter it 
through cotton. His own home is completely ventilated in this way, the air 
being chilled before filtration, to cause small particles to coalesce, so as to 
be more easily caught in the filters. Ile reports that asthmatics may be 
divided into two groups: one, a group which remains asthma free when 
breathing miasm free air for ten to twelve hours daily, and the other, a group 


which requires several days of continuous breathing of such air to become 





symptom free. Once free, individuals in this group also may be outside for a 
ariable number of hours daily without recurrence of symptoms. 
These are the only references | have been able to find concerning air 
iltration for the prophylaxis and treatment of hay tever and asthma. 
There are many problems presented by individual patients which the use 
dust and pollen free rooms helps to solve. For example, a patient reacts 
) several foods, an epidermal protein, and to house dust. The foods are elim- 
nated from the diet, the source of the epidermal protein is removed, if pos- 
ble, and the environment is rearranged so as to exclude as much house dust 
is posible. The asthma persists, though in a mild form. <A filter is placed in 
‘peration in the home, without further changes in the environment. If the 
sthma clears up, it has been due to some inhalant factor which has either 


een unrecognized or has not been eliminated from the environment. 
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There is much clinical evidence to support the belief that there is a quan- 
titative relationship between the amount of allergen necessary to produce hay 
fever and that which is necessary to produce asthma; also that patients vary 
in their sensitivity, and that amounts of pollen, for example, which will pro- 
duce severe symptoms in one are innocuous in another. Pollen free rooms, 
together with pollen plate counts in the neighborhood, enable one to study 


these relationships accurately. 


1 F0S-A 





In many sections of the country, particularly in the south and in the far 


west, there is a year-round pollen problem. Filtered air affords a method of 


obtaining relief for pollen cases in these localities while immunization is being 


carried out. 
The following histories illustrate some of these points: 


to 


CasE 1.—L. C., male, aged 34; has had perennial attacks of asthma since coming 
He had tried several climates without relief. 


this country from England 15 years ago. 
No definite sensitization could be demon 


When first seen by me he was completely studied. 
strated except, by hypodermic test, to the pollens of orchard grass, timothy and short rag 
The chest showed a well marked chronic emphysema with marked bronchitis and 


weed. 
There was no demonstrable tuberculosis, either by roentgenologic or labora 


mediastinitis. 
tory examinations. 
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In June, 1925, there was an extremely severe exacerbation of asthma which lasted 
until about August 1. On August 18, following a ride in the country, very severe asthma 
again recurred and he was soon in an asthmatie state, requiring eight to twelve injections 
24 hours to allow even difficult respiration. From August 18 


of 5 minims of epinephrin eacl 
From October, 1925, until May 15, 1926, there was 


until October 1 the attack never ceased. 
gradual improvement, though he was never able to return to work and required from 4 to 6 
injections of epinephrin daily. 

In June, 1926, an exacerbation, due to grass pollen, supervened. I saw him August 5, 
1926, and on August 10, placed a pollen filter in his room and started it up. He has 
been in this room constantly except for the short time necessary daily to attend his natural 
functions. No pollen. has appeared on plates exposed in this room. There have been no 
exacerbations of his symptoms and no epinephrin has been used. 


CasE 2.—N. C., woman, aged 30 (the wife of patient L. C. mentioned above), has 
had fall hay fever for 10 years. On August 18, 1926, symptoms began. She was advised to 
as much time there as possible during the day. 


sleep in the pollen free room and to spend 
Her symptoms dis- 


During the first two days she averaged 18 hours daily in this room. 
appeared entirely. She finds that she can be out from 4 to 8 hours daily without symptoms, 


depending on the pollen concentration in the air on the particular day. 
CasE 3.—J. C., male, aged 35, occupation physician, has had hay fever without 
every September for many years. He has usually planned a vacation to the 


asthma 
Two years ago he had preseasonal 


Canadian fishing grounds during the hay fever season. 
immunization with ragweed pollen without relief. 

August 18, 1926. On August 25 a filter was placed in his 
to be in pollen free air from 12 to 16 
remained 12 hours daily in filtered 
has been able to remain 


Symptoms began about 


bedroom and one in his office so that he was able 


hours daily. He noted marked improvement when he 
air and very marked improvement when remaining 16 hours. He 


at home with practically no discomfort for the first time in a number of years. 


Case 4.—F. L. J., male, aged 50, occupation consulting engineer in dust collecting, 
fever and asthma every year for 18 years. The attacks 


has had grass and ragweed hay 
to attend to his work until the 


totally ineapacitated him, so that he was usually unable 
middle of winter. Two years ago he spent the fall season in Europe and escaped his 
symptoms. Last year coseasonal immunization with grass pollen afforded relief from the 
early symptoms. Because of his business affairs, only about half of the preseasonal 
ragweed immunization was completed. 

He was perfectly well until August 27, 1926, when a severe attack of asthma came 
on while he was in Detroit. The symptoms were very severe on August 30, despite hypo- 
dermics of epinephrin to the toxic limit, every hour or two. On August 31, at noon, a 
filter was placed in his bedroom window. Within 36 hours the acute attacks ceased; there 
remained a hacking cough. On September 2 he went to his office for 3 hours but returned 


to the pollen free room, remaining over night and returning to his office the next day. At 


this time there were no symptoms. 

For the next three days he remained at home in the pollen free room. Since September 
6 he has been in the room from 14 to 16 hours daily and has been entirely free from 
symptoms, except for one day when he experimented with himself and remained away from 


ome for 16 hours. The hay fever, which was severe that night, had entirely disappeared 


by the next day. 
REFERENCES 

Cohen, Milton B.: A Pollen Filter: Preliminary Report of Treatment of Hay Fever in 
Rooms Made Pollen-Free by a New Filter, Med. Jour. and Ree., March 3, 1926. 

Cohen, Milton B.: The Prophylaxis and Treatment of Hay Fever and Asthma by Means 
of Pollen Filters, Clin. Med. and Surg., April, 1927. 

Leopold, Simon S., and Leopold, Charles S.: Bronchial Asthma and Allied Disorders: 
Preliminary Report of a Study Under Controlled Conditions of Environment, 
Temperature and Humidity, Jour. Am. Med. Assn., March 7, 1925, lxxxiv, 731-734. 

Van Leeuwen, W. Storm: The Pathogenesis and Therapy of Bronchial Asthma, Munchen. 


med. Wehnsehr., April 9, 1926, ixxili, 559-603. 











THE IMMUNIZATION OF HORSES TO ERYSIPELAS 
STREPTOCOCCUS TOXIN 


By Joun EF. ANpgERSON, M.D... AND Grorce F. LEONARD, M.D. 


New Brunswick, N. 2. 


NTISTREPTOCOCCIC sera were used for the treatment of erysipelas 

as long ago as 1895, but until the work of Birkhaug in 1926, none of these 

sera had been standardized, and none had been concentrated. The results 

on the whole with these antistreptococcic sera were unsatisfactory, although 
some reported distinct therapeutic benefit following their administration. 

In 1926, Birkhaugt announced the production of erysipelas streptococcus 
antitoxin prepared by the immunization of horses according to the method 
suggested by Dochez for the production of scarlatinal antistreptococcic serum. 
Birkhaug used the antitoxin so prepared, both concentrated and unconcen- 
trated, for the treatment of cases of erysipelas. He stated that this antitoxin 
possessed very marked curative properties when administered early in the 
disease, and while the results were not so striking in late cases, nevertheless 
its use was of distinct benefit over other methods of treatment. 

The results we wish to report embrace in part the immunization of 21 
horses, the concentration of the plasma obtained from these horses, and the 
clinical use of the refined antitoxin in cases of erysipelas. We have used in 
connection with the immunization of our horses five strains of erysipelas strep- 
tocoeci furnished us by Dr. Konrad E. Birkhaug. 

We have used various methods for the production of erysipelas toxin to 
be used for the immunization of horses; but have finally adopted almost as a 
routine procedure the use of horse meat broth containing 1 per cent peptone, 
0.5 per cent sodium chloride and 1 per cent citrated horse blood. The meat 
broth with peptone and sodium chloride is made with a Py value of 7.5 to 7.8. 
After being autoclaved, the citrated blood in the proportion of 1 per cent is 
added to the material before inoculation with the seed cultures. One thousand 
e.c. of the meat broth is put into 2000 ¢.c. Erlenmeyer flasks and the inoeu- 
lated broth is incubated for 5 to 6 days, at the end of which time 0.5 per cent 
phenol is added. This is allowed to stand for 24 hours or longer, after which 
time it is either passed through a Berkefeld filter or through a Sharples cen- 
trifuge. After sterility tests have been made to insure the sterility of the 


toxin it is tested for the number of skin test doses in each cubie centimeter. 
IMMUNIZATION OF HORSES 


In our endeavor to determine the most satisfactory method for the im 
munization of horses, we have used various procedures. Some animals have 
been immunized by the use of toxin alone, others by the use of toxin and the 


a “*Presented before the joint meeting of the Society of Immunologists and Association 
of Pathologists and Bacteriologists, Rochester, N. Y., April 15, 1927 


tJour. Am. Med. Assn., May 8, 1926, p. 1411. 
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injection of whole broth cultures containing either dead or living streptococcl ; 
still others have been immunized by the use of the Zinsser-Grinnel* blood clot 
method, or by a combination of the blood clot method and the injection of 
filtered or centrifuged toxin. We have found that from the beginning the 
horses stand the injection of comparatively large amounts of strong toxin 
and that the amount of toxin can be rapidly increased. Oceasionally an animal 
is encountered which develops a marked edema following injection of even 
moderate amounts of toxin. We have tried the various methods mentioned 
above for the immunization of horses, and have adopted almost as a routine 
procedure the following method: 

We usually begin with an initial dose of 50 ¢.c. of toxin, and double this 
dose at each subsequent injection until the animal shows some reaction or 
until a volume of 300 or 400 ¢.c. is reached. In the beginning the horses are 
injected twice a week, and this is continued for about three weeks, when the 
injections of toxin are reduced to one a week. Once a week the animals are 
also given treatment with the blood clot method, and this combination is 
continued until the animals have been under treatment for approximately 
three months, when trial bleedings are made and tested for antitoxin content 
The horses are usually bled 6 to 7 days after the last injection. The average 
time from the beginning of immunization to the first bleeding for production 
in our horses has been 100 days. The cultures used by us are highly virulent, 
and when treatment has been pushed too rapidly, particularly during the first 
six weeks of immunization, severe reactions have been encountered, and even 
death has followed in a number of the horses. Reactions usually manifest 
. themselves by extreme edema, high elevation of temperature, loss of appetite. 
and rapid emaciation. Autopsy of some of these animals has occasionally 
shown infective arthritis and in some instances endocarditis, and the erysip- 
elas streptococci have been isolated from such lesions. The plasma from the 
different horses has given an average test, within three months after begin- 
ning of administration, of 5000 or more neutralizing skin test doses per cubie 
centimeter. If the general condition of the horse remains good, there is a 
eradual increase in the poteney of the plasma under continued treatment. 
although none of the animals seem to survive as long as animals that have 


been immunuized with other toxins. such as diphtheria or tetanus toxin. 


PREPARATION OF THE ANTITOXIN 


The horses are bled after trial bleedings have shown their plasma to be 
of a sufficiently high antitoxin content, not less than 6 days after the last 
injection, and the plasma after removal from the corpuscles is preserved with 
0.5 per cent phenol. The plasma is concentrated by a modification of the 
Banzhaf method, using the methods we employ for the conceatration of diph- 
theria, tetanus, and scarlet fever antitoxin. The average concentration of the 
plasma has given an antibody concentration of 4 to 51% times. The finished 
globulin has tested from 40,000 to 70,000 neutralizing skin test doses per 
eubie centimeter. The antitoxin after concentration and passage through a 





*Proc Soe. Exp Biol and Med., Dec., 1925, xxiii, Pp. 20 
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Berkefeld filter is tested for the number of neutralizing skin test doses per 
eubie centimeter. It is distributed in doses containing 500,000 or more neu- 
tralizing skin test doses when tested according to the method used by Birk- 
haug. 

We have received from the Dept. of Bacteriology, School of Medicine 
and Dentistry, University of Rochester, Rochester, N. Y., standardized ery- 
sipelas toxin which we have used for the standardization of our erysipelas 
antitoxin. This toxin is diluted so that there is contained 1 skin test dose in 
each 0.1 ¢.c. injected. A dilution of the antitoxin is made, and the two are 
mixed and allowed to remain in the ineubator at 37° C. for 1 to 2 hours; 
0.2 e.c. of this mixture is injected intracutaneously into the upper third of 
the forearm of susceptible individuals. The tests are read after an interval 
of 24 and 48 hours and any reaction 1 em. or more in diameter of the toxin- 
antitoxin mixture injection is considered a positive reaction and failure of 


complete neutralization of the toxin by the antitoxin. 


CLINICAL USE 


We have had reports on the use of this concentrated erysipelas antitoxin 
in widely separated sections of the United States, and it is clear that its use 
offers many advantages over the nonspecific treatment of the disease. All 
who have reported are impressed with the prompt improvement in the general 
condition of the patient, and confirm the statement of Birkhaug that the 
dominant clinical effect of the specific serum treatment in erysipelas is the 
prompt improvement in the toxie depression of the patient, followed by a 
rapid drop in temperature, pulse and respiration, sometimes observed 12 to 
18 hours after injection of the antitoxin. When adequate doses of the anti- 
toxin are given early in the disease, there is a rapid disappearance and fading 
of the erysipelas lesions and absorption of the blebs and pitting edema in pre- 
viously affected parts. When given late in the disease the temperature and 
pulse usually decline by lysis, although amelioration of the toxie depression 
is just as distinct as when given early in the disease. 

We have reports of 32 cases treated in one institution with concentrated 
erysipelas antitoxin. The average dose of antitoxin used in these cases was 
20 e.e., each e.e. of which contained more than 50,000 neutralizing skin test 
doses. The minimum amount used was 10 ¢.c. and the maximum 36 ¢.c. Re- 
sults of the treatment of the 32 cases with the antitoxin showed in the 24 hours 
an average drop in temperature of 3° F. and a reduction of the pulse rate by 
30. The average time after the injection of the antitoxin until discharge 


from the hospital was 6 days; the minimum was 3 days and the maximum 


12 days. Serum sickness developed in about 20 per cent of the cases. 














ASTHMA IN CHILDREN. VII. COMPARATIVE METHODS OF SKIN 
TESTING WITH DIFFERENTLY PREPARED 
EXTRACTS OF HOUSE DUST* 


By M. Murray Pesukin, M.D., New York, N. Y. 


HE importance of house dust as an etiologic sensitization in asthma was 

stressed by Cooke in 1922. At that time I employed the scratch method 
only for determining skin sensitiveness to the various proteins in dry 
powdered form. <A preparation of powdered dust extract was then made as 
follows: vacuumed house dust was extracted with a solution of 5 per cent 
sodium chloride for three days under toluol. The filtered extract was dialyzed 
against running tap water for from twenty-four to thirty-six hours, the 
dialysate concentrated ten times, then filtered, and the filtrate precipitated with 


acetone. The powder thus obtained was found to give positive serateh reac- 
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Comparative intradermal house dust reactions with the powdered solution extract 


Fig. 1. 
and the coneentrated Coca fluid extract (Case 4). 


tions in 58 per cent of children with allergic asthma.’ Sufficient powder was 
added to a solution of 0.8 per cent sodium chloride to make a 1-100 dilution 
which was rendered sterile after placing in a water-bath for one hour at 58° C. 
for two successive days. This solution was successfully used in the treatment 
of patients etiologically sensitive to house dust. Comparative scratch tests 
made with the dry powder and the 1-100 solution showed the former to give the 
larger number of positive reactions. Peshkin and Fineman,’ in a study on 91 
children with asthma, showed by comparative tests with the scratch method that 
the dry powdered house dust extract was positive in 42 per cent of the cases, 
the reactions ranging from plus minus to four plus; the concentrated fluid 





*From the Children’s Asthma Clinic, Mt. Sinai Hospital. eer 
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extract (Coca) was positive in only 1] per cent of the cases, the reactions rang- 
ing from plus minus to one plus. The comparative scrateh (dry powder) and 
the intradermal (Coca extract) tests, however, showed the intradermal method 
to be superior. Failure to obtain more and larger positive reactions with 
the concentrated fluid extract by the scratch method according to Coea,* seems 
to indieate a low concentration of the house dust excitant in the fluid extract. 
Attempts to concentrate further these fluid extraets in some way in order to 
obtain a more potent preparation have thus far been unsuccessful. 

With the foregoing thoughts in mind, the extracts of house dust used 
in this study were prepared from the same dust as follows: 

1. Vacuumed dust was extracted with Coca’s buffer solution for four days 


under toluol. The filtrate was concentrated at least ten times and dialyzed 
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Fig. 2 Comparative intradermal house dust reactions with the powdered solution and the 


concentrated Coca fluid extracts (Case 14). 


against daily changes of buffer solution for seven days, toluol being employed 
as a preservative. The dialysate was filtered through paper. To one-quarter 
of the filtered dialysate, phenol was added up to a concentration of 0.4 per cent 
and the solution passed through a sterile Berkefeld filter. This solution was 
designated Coca extract. 

2. To the remainder of the dialysate, three volumes of acetone were 
added and the precipitate, after being dried, was ground into a fine powder. 
(Buffer solution is not precipitated by acetone. ) 

3. Sufficient powdered extract was added to buffer solution to make a 1-50 
dilution which was agitated daily for one week under toluol. More than one- 


half of the powder was not dissolved. This preparation was designated 1-50 


powdered solution extract. 
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All three extracts were employed for making comparative scratch tests while 
the Coca and the 1-50 powdered solution extracts were used for the intra- 
dermal tests in patients known to be sensitive to house dust. The results of 


these tests are shown in Table I. 


TABLE J 
COMPARATIVE REACTIONS TO DIFFERENTLY PREPARED EXTRACTS OF HotUseE DUST BY THI 
SCRATCIL AND INTRADERMAL METHODS OF SKIN TESTING 
SCRATCH METHOD INTRADERMAL METHOD? 
150) CONCENTRATED CONCENTRATED 
CASI POWDERED POWDERED COCA FLUID POWDERED SOLUTION COCA FLUID 
NO. AGI SEX EXTRACT SOLUTION EXTRACT 1-50 1-500 1-5000 1 50,000 EXTRACT 
| H M + IbX17 1416 10v12 9x7 1214 
3 yi M + 14x14 128.5 9v6 6x5 1210 
6 M 1214 1410 1010 O66 1010 
} S M IsxX7.0 107 86.5 86 
5 S M 1S 11 12S 6.3 Qv/& 910 
( S M 2x1 11~x8s8 63x7 10% 7 
7 a) M 1215 14412 10X10 117 14% 8.5 
8. 10 M + 1I9K12 20x99 117 95 3x9 
% 10 I 2015 1213.5 88 12x 1 
10. 103 M 10.59 WIsxs 7.55 5s 4 10.58 
i. 33 kK + 19x14 18K13 12x7 SSD 11« 10 
Zz. §3 I 1Ox14 9X10 YONG 7.0 <6 9X9 
ia. So M + + li0oxX14 13x11 a IbBx9 
14. lt ke + 2015 208 11\°7 Oy 7 1310 
*The measurements for the seratch reactions ( to +) are recorded in a recent 
publication’, 
The figures represent two diameters of the wheal in millimeters The zones of erythema 
Surrounding the wheals are not recorded The controls ranged from 38 to 5 mm. in diameter 


CONCLUSIONS 


1. A solution of house dust more concentrated than the Coca fluid con- 
centrated extract has been prepared from the dry powder and was success- 
fully employed in the treatment of patients etiologically sensitive, in spite 


of the facet that more than one-half of the powder does not go into solution. 


2. A 1-50 solution of powdered house dust extract was found by intra- 
dermal test to be from ten to one hundred times more potent than the econ- 
centrated fluid extract of Coea. 

3. Comparative reactions obtained by the seratch method with the dry 
powder, the 1-50 solution of powdered dust and the concentrated Coea fluid 
extract were positive in 78, 50 and 36 per cent, respectively. The reactions 
with the powdered dust ranged from one to four plus, the 1-50 solution of 
powdered dust from plus minus to one plus and the Coca extract plus minus 
only. 

The intradermal method for testing patients against house dust is superior 
to the seratch. 

4. The foregoing suggests the concentration of other test substances which 


may prove to be of special value in those patients refractory by skin test 


to the present extracts. 
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THE ACTION OF EPINEPHRIN UPON THE CARDIAC RHYTHMS* 
By Haroup L. Orro, M.D., New York, N. Y. 


Fp aaespranie nes in rhythm are among the prominent objective indications 
of heart dysfunction or disease. The simplest classification of these ab- 
normal rhythms is to divide them into two groups. The first, the homogenetic 
arrhythmias, comprises simple tachycardia and bradycardia and the various 
types of heart block, sinu-auricular and atrioventricular, from partial to com- 
plete, of the main stem of the bundle of His or one of its divisions; the see- 
ond, the heterogenetiec arrhythmias, contains the various types of premature 
contractions, the paroxysmal tachycardias and auricular and ventricular flut- 
ter and fibrillation. 

The action of epinephrin may be epitomized as that of a sympathetico- 
mimetic, stimulating all sympathetic nerve endings. Its characteristic gen- 
eral circulatory reaction is an abrupt rise in the blood pressure consequent 
upon the vasomotor peripheral constriction.t This abrupt rise in the blood 
pressure produces reflexly, via the afferent depressor nerve, a sharp vagal 
stimulation. Its direct action upon the heart is complex—it produces increased 
rate and force of contraction, an irritable state of the myocardium which may 
induce a heterogenetie arrhythmia and an action upon the coronary vessels. 
The rate of rhythmie impulse production of the normal pace maker of the 
heart is greatly enhanced; the rate of the rhythmic impulse production of the 
atrioventricular node is likewise greatly increased if it is functioning as the 
pace maker for the heart, or if not, the potential rate of rhythmie impulse 
production of this tissue is increased to the proportionate degree; the ter- 
tiary centers for impulse production in the body of the ventricles are greatly 
heightened in tone, and this often appears in the production of premature 
contractions under comparatively normal conditions. 

Under normal conditions of rate and rhythm, stimulation of the vagus 
nerves produces slowing of the rate or stoppage of the sinu-auricular node 
and the onset of nodal beats (escape) during the sinus inhibition. Types of 
heart block may appear particularly after stimulation of the left nerve, pro- 
longed conduction time, dropped beats, or two to one heart block, effects of its 


inhibitory action at the atrioventricular node. 


gravhic Department, New York University and Bellevue Hospital 
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far as its relation to cardiac phenomena 
course of the action and is not great in degree. 


evoke is usually an insignificant factor so 
is concerned. It appears most often late in the 
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With a powerful reflex vagal stimulation present under the conditions of 
rate and rhythm production as outlined for the intrinsic eardiae action of 
epinephrin, it is to be expected that many abnormalities in rhythm are ecapa- 
ble of appearance. To point out that this is so and that epinephrin is eapa- 
ble of inducing practically every known type of arrhythmia is the purpose of 
this paper. 

Since epinephrin is a sympatheticomimetie, its cardiae action, apart from 
the vagal stimulation it induces, which is a reflex conditioned by the abrupt 
rise in the blood pressure, must be a recital of the alterations in rhythm indue- 
ible by the accelerator nerves to the heart. Dale’ studying the action of an 
impure preparation of ergotoxin (chrysotoxin), which paralyzes the motor 
myoneural endings of the sympathetic nerves, stated that the drug produced 
‘‘a simple progressive abolition of the action of the sympathetic fibers and of 
adrenalin.’’ On the heart of the frog, ergotoxin abolished in equal measure 
the response to accelerator nerve stimulation and to epinephrin. Rothberger 
and Winterberg,’? studying the action of the accelerator nerves to the heart, 
found no distinction in the behavior of the heart response to epinephrin or 
direct stimulation of the nerve when the fact that epinephrin acts simultane- 
ously on the endings of both nerves is considered. 

Some minor differences in a strict comparison between the action of epi- 
nephrin and the aecelerator nerves do, however, exist. Loewi® found in the 
heart of the frog that stimulation of the accelerator nerve is associated with 
the liberation of an augmentor substance which resembles epinephrin in its 
action, and Witanowski‘ that abolition of the response of the heart of the frog 
to accelerator stimulation precedes the abolition of the response to epinephrin. 
| have observed the same phenomenon in the mammalian heart.* Lundberg® 
coneluded from the results of his study with hydrastinin that epinephrin acts 
not only on the end-organs of the accelerator nerves but also on the heart 
musele directly. 

THE HOMOGENETIC RHYTHMS 

Epinephrin injection or accelerator nerve stimulation can raise the sinus 
rhythm in animals to rates as high as 330 per minute when the vagi are eut or 
paralyzed. I have constantly seen rate increases from 150 or thereabouts to 
270 in eats and dogs by either epinephrin administration or accelerator nerve 
stimulation (usually the right nerve) in the same animal. It is not rare to 
observe a greater acceleration following stimulation of the nerve than after 
epinephrin. The majority of animals give equal responses to both when max- 
imal responses are studied. This is also true for impulse production arising 
at the atrioventricular node, excepting that under the same conditions the 
rate responses are lower. With intact vagi, nodal rhythm is almost invariably 
present during the first period of response to epinephrin. 

The intravenous injection of small doses of epinephrin in man gives sim- 
ilar results. With previous atropinization the heart responds to small intra- 
venous doses of epinephrin with very high rates, and in young healthy sub- 
jects small doses of epinephrin intravenously very commonly result in a short 
period of nodal rhythm. 


*To be published. 
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When epinephrin injection produces heart block it is most usually due to 
the concomitant vagal stimulation and since this is an indirect effect of the epi- 
nephrin action it is not to our purpose to enter into detailed discussion. Kahn' 
has reported heart block action in dogs after injection of epinephrin, and 
Clough’ has reported the temporary appearance of delaved conduction and 
partial heart block following the intramuscular exhibition of 0.5 ¢.e. of epi- 


nephrin in cases of so-called irritable heart. 


THE HETEROGENETIC RHYTHMS 
There is abundant evidence in the literature that epinephrin will induce 
premature contraction: Kahn® reported premature contractions in dogs after 
injection of epinephrin; Danielopolu and Danulescu® reported the appearance 
of premature contractions after injection of epinephrin in man. Smith and 
Moody® reported the appearance of ventricular premature contractions fol- 


lowing the subcutaneous injection of 0.6 ¢.¢. of epinephrin in an individual 


predisposed to them. DeGraff and Weiss' observed the spontaneous appear- 
ance of ventricular premature contractions and the increase in their number 
when they were already present after the subcutaneous injection of 1 ¢.c. of 
epinephrin in complete heart block in man. Clough’ reported the temporary 
appearance of ventricular premature contractions in cases of so-called irri- 
table heart following the intramuscular injection of 0.5 ¢.c. of epinephrin. Otto 
and Gold" in a clinical study of the persistent premature contraction pointed 
out that 1 ¢.c. of epinephrin in subcutaneous injection never failed to cause a 
considerable increase in the number of premature contractions prevailing at 
the time, were they auricular or ventricular in type, and patients with aurie- 
ular premature contractions frequently developed ventricular premature con- 
tractions and vice versa, the same being true of right or left premature con- 
tractions. It was not uncommon to observe short rows of serial premature 
contractions in very fast rhythm, which is the transition stage to a hetero- 
topic tachyeardia. 

The réle played by the vagus under these conditions is a passive one, in 
that the reflex vagal stimulation following the rise in the blood pressure de- 
presses the rate of the sinu-auricular node and thereby permits the excitation 
of the lower centers to evince itself. This was pointed out by Nobel and 
Rothberger'™; when the high rate of the upper centers is allowed full sway the 
premature contractions occur in greatly diminished number if at all. In 5 
dogs of a series of 20, in which no other procedure than the intravenous 
injection of epinephrin induced many ventricular premature contractions, 
section of the vagus or atropinization caused a great reduction or abolition of 
the premature contractions excited by the epinephrin. The appearance of 
the premature contractions is the effect of accelerator nerve stimulation. 
Rothberger and Winterberg? found it to be a practically constant phenomenon 
in their experimental series. That removal of the influence of the vagus has 
no effect upon the premature contraction unless it causes a considerable in- 
crease in the rate, has been pointed out by Otto and Gold."’ Of eight patients 


with persistent premature contractions atropine had no effect upon them ex- 


*('npublished experiments. 
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cept in one patient in which there was a great increase in the rate, and this 
effect endured only as long as the high rate continued. Gold and Otto" 
studying bigeminy found that atropine abolished the premature contractions 


only while the rate was high 


PAROXYSMAL TACHYCARDIA 

Kahn’ was able to induce paroxysms of tachyveardia in dogs with the aid 
of epinephrin, Levy'’ reported multiple tachyveardia as a constant effect of 
epinephrin in eats under light chloroform anesthesia. That the reflex vagal 
stimulation induced by the epinephrin was an important factor, favoring the 
appearance of the arrhythmia, was pointed out by Nobel and Rothberger.’” 
They further demonstrated that this action of the vagus was the depression 
of the activity of the upper centers for impulse production, which thereby 
vives the already excited lower centers fuller expression. Danielopolu and 
Danulescu’ reported an instance of epinephrin inducing short paroxysms of 
auricular tachveardia in man 

Otto and Gold" reported a study of paroxysmal tachyveardia in a cardiae 
patient who had never failed to get a paroxysm of auricular tachyveardia after 
the subcutaneous injection of epinephrin when not previously subjected to the 
influence of other drugs. These paroxysms were indistinguishable from the 
spontaneous paroxysms to which the individual was subject in symptoms, rate, 
duration and electroecardiography. This was an effect of accelerator nerve 
stimulation in which the vagus nerve played an etiologic réle, since the pre- 
liminary exhibition of atropine prevented the onset of tachycardia. The exaet 
nature of the reflex vagal action in this auricular tachycardia was not deter- 
minable. 

Stimulation of the accelerator nerves or epinephrin injection never fails 
to induce a ventricular extrasystole tachyveardia in dogs in which the tertiary 
centers for impulse production are sensitized by very small doses of barium, 
as Rothberger and Winterberg? have pointed out, and the stimulation of the 
vagus nerve favors this only by depressing the upper centers and thereby 
facilitating the expression of the autonomy of the lower. Similarly the barium 
has apparently no other réle than that of raising the excitability of the ter- 
tiary centers. 

Hence there is good and sufficient evidence that ectopic tachyeardias are 


producible by epinephrin administration or accelerator nerve stimulation, 


FLUTTER AND FIBRILLATION 
In the laboratory it is commonly observed that auricular or ventricular 
fibrillation follows an injection of epinephrin. Smith and Moody" reported 
two eases in which the subeutaneous injection of epinephrin 0.6 ¢.e. induced 
auricular fibrillation approximately 15 minutes after the injection. In one of 
these individuals the auricular fibrillation so induced endured for 2 hours 
before the normal sinus rhythm supervened. 
We have in our records®* the clinical history of a male patient with arte- 


riosclerotic heart disease subject to spontaneous attacks of paroxysmal aurie- 
*\ summary of this case has been reported by me in the Proceedings of Society Ex peri- 
mental Biology and Medicine. <A detailed report is to be published 
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ular fibrillation, who twice during periods of normal sinus rhythm developed 
auricular fibrillation after subeutaneous injection of epinephrin which en- 
dured until the intervention of other drugs re-established the normal sinus 
thythm. That the vagus played an etiologic réle in this response was indicated 
by the fact that the previous administration of atropine prevented the onset 
of the auricular fibrillation after epinephrin injection. 

The intravenous injection of very small doses of epinephrin very fre- 
quently induces auricular fibrillation in elderly normal individuals, and the 
previous administration of atropine will prevent its onset. 

This is analogous to the induction of auricular fibrillation in dogs by the 


simultaneous stimulation of vagus and accelerator nerves (Rothberger and 


Winterberg 

Levy" has reported the constant appearance of ventricular fibrillation in 
eats under light chloroform anesthesia after small doses of epinephrin. The 
same author has also reported a similar effect following stimulation of the 
accelerator nerves, particularly the right nerve. 


Rothberger and Winterberg? had a not inconsiderable number of their 


dogs develop ventricular fibrillation after stimulation of the left accelerator 


nerve. 

I have had the unfortunate experience of observing, during the adminis- 
tration of an epinephrin series to a patient with aeute pulmonary edema and 
a regular pulse of a rate of 140, sudden death shortly after the third injection 
of the series. The pulse slowly decreased in rate, to 90 per minute, five min- 
utes after the third injection, becoming fuller and stronger as it decreased in 


rate with a corresponding improvement of the dyspnea. At this time prema- 


ture contractions appeared which increased in number and oceurred in groups. 
Upon this there oceurred a long series of rapid and regular beats which ended 
by sudden and complete disappearance of the pulse and heart sounds. This 
was probably ventricular premature contractions, tachyeardia, and fibrillation. 


COMMENT 
Since epinephrin by virtue of the powerful accelerator stimulation it 
induces can cause the appearance of cardiae arrhythmia, in many instances of 
a dangerous or unpleasant nature, it is distinetly advisable to administer it 
with caution particularly to cardiae patients or those individuals presenting 


a history of having had one of the cardiae arrhythmias. 
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PATHOGENIC GIARDIASIS IN CHILDREN* 
By M. G. Peterman, M.D., MinwavuKee, WIs. 


pee pathogenicity of Lambla intestinalis or duodenalis (Giardia, Cereo- 
monas intestinalis, megastoma entericum) is still doubted by many physi- 
cians. Many recent pediatrie textbooks fail to mention at all the possibility 
of Giardia as a cause of enteritis,! or mention the parasite as probably non- 


pathogenic.? The literature has been well reviewed by Lyon and Swalm® and 


quite recently by Zahorsky and McLoon.* 

During 1926, 112 complete stool examinations were made in the Milwaukee 
Children’s Hospital. In seven children intestinal parasites or their ova were 
four children, Taenia solium in 
Of the four 


found. Lamblia intestinalis were found in 
one, Entameba coli in one, and Trichomonas intestinalis in one. 
children infected with Giardia two presented intestinal symptoms. 

C. K., aged four years, was brought to the hospital for treatment of multiple burns 
The family and past history were unimportant. There was no previous history 


of the body. 
32 an excellent recovery 


of intestinal trouble. The child was in the hospital 32 days making 
when he became restless, irritable, and lost his appetite. The stools which had been normal 
and passed one or two times daily became soft, green, and very offensive in odor. Ex- 
of Lamblia intestinalis, pus, mueus, and 


amination of the stools showed numerous cysts 
undigested food. The blood count showed erythrocytes 4,160,000; hemoglobin 75 per cent 


(Dare): leucoeytes 21,050 of whieh there were 55 per cent polymorphonueclear neutrophiles 
. I pol} ; 


14 per cent lymphocytes, 1 per cent large mononuelears, and no eosinophiles. The stools 
increased to three to six daily; they were soft, sometimes liquid, and yellow or green in 


color. After a few days the cysts became less numerous and large numbers of the 
flagellate forms of Lamblia were found. 
dise and dumb-bell nueleus as deseribed. Stovarsol (acetarsone) was 


administered in one grain doses by mouth, daily before breakfast. Four doses were given. 


These parasites were actively motile, pear shaped, 
with the sucking 


On the second day after the drug was begun there was one small yellow stool containing 
few eysts and no flagellate forms. On the third day there was one soft, formed, brown 
stool. There were five formed brown stools on the fourth day. These contained few 
On the second day the child’s appetite 
and disposition improved markedly. There were one to three normal stools daily with 
discharge from the hospital. There has been no 


cysts, no pus, no mucus, and no undigested foods. 


few Lamblia cysts to the time of 
reeurrence of enteritis. 

R. G., aged 13 years, was brought to the hospital because of abdominal pain. The 
family and past history were unimportant. There was no previous history of intestinal 
Examination revealed a moderate tenderness over the epigastrium but no rigidity. 
The leueoeyte count was 12,800 with 63 per cent poly- 
The stools were 


trouble. 
The temperature was normal. 
morphonuclear neutrophiles, 37 per cent lymphocytes, and no eosinophiles. 


*From the Milwaukee Children’s Hospital. 
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soft, and sometimes watery, brown, yellow, or green and contained numerous cysts of 
Lamblia, pus eells, and undigested food. No flagellate forms were observed. The patient 
left the hospital before treatment was instituted and returned two days later with epidemic 
parotitis. During the second hospital stay the stools remained as above and the patient 
complained of abdominal discomfort, fullness, anorexia. No further cause for his symptoms 
could be demonstrated. He was again taken home before treatment. 


The incidence of intestinal parasites is not high among our hospital and 
dispensary population. While the stool examinations are not numerous, they 
inelude all patients with any symptoms possibly caused by intestinal parasites. 
In 112 cases parasites were found in 6.3 per cent. Lamblia intestinalis were 
found in 3.6 per cent. In two children there was no evidence of intestinal 
disease. In one case Lamblia could be considered the direct cause of enter- 
itis and in another a most likely cause of indefinite abdominal distress. 

The habitat of the Lamblia parasite is considered to be in the duodenum 
and jejunum. The active flagellate organism is found only in aeute cases in 
which the stool has been rapidly passed through the intestines. Lamblia 
intestinalis or Giardia must be considered at times pathogenic in children. 


The diagnosis is easily made hy stool examinations. 
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LABORATORY METHODS 


A PRACTICAL METILTOD OF MAINTAINING INDUCED 
POLLEN IMMUNITY 


By I. S. Kann, M.D., San Antonio, TEXAs 


T HAS been my experience that in most instances, with but a small per- 

centage of exceptions, induced pollen tolerance is of only brief duration, 
commencing to diminish as early as the fifth or sixth day following its pro- 
duction, the diminution within a few weeks, reaching the zero point as far 
as protection of clinical value is concerned. In communities where such pro- 
tection has to cover a pollination season of only a few weeks’ duration, the 
attainment of the maximum dose at the onset of such pollination, with no 
further treatment, may be clinieally sufficient to hold symptoms in abeyance. 
In communities such as San Antonio with at least three pollens in the air for 
from four to ten months, recurrence of symptoms is the rule within a few 
weeks after the cessation of pollen extract injections, and protection must 
be maintained. 

The following method, which is routine in my office, has proved invariably 
successful in maintaining this protection, and is recommended for use in cases 
where the annual preseasonal treatment is not practical or where protection 
has been technically difficult to secure. By this method, treatment of any 
pollen ean be started at any time of vear. Also the uncertainty of reaching a 
sufficiently high protective preseasonal treatment dosage in succeeding years 
can be obviated. It is assumed that the maximum protective dose has been 
reached, and all local reaction at the site of treatment injections to such dose, 
has been obliterated. It has always been my belief that as long as such local 
reactions persist, desensitization, while often clinically satisfactory, is not com- 
plete for such dosage. If this maximum dose be repeated every six or seven 
days, protection remains, and loeal reactions do not reappear. If this interval 
he lengthened, local reactions reappear indicating a loss of tolerance. The 
return of reactions under such cireumstances ealls for shortening the interval 
and temporarily reducing this dose. In only a few instances have I been able 
to inerease this interval beyond a week though T have one case clear for three 
vears whose injections are given only every three weeks. Patients can be 
easily taught and persuaded to give themselves such treatment once a week. 

I have seen no harm from this constant pollen treatment, though I have 
no patient carried thus far over three years. I have seen no indications that 


continuance of such injections for vears longer will do any harm. 





*Received for publication, May 28, 1927. 
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This method ean be modified to the advantage of reducing bulky dosages 
and saving material following the close of the pollination season by holding 
the protection by a weekly dose of one-tenth to one-fourth of the maximum 
protective dose, running up the treatment a few weeks before the onset of 


the pollen season. 


THE USE OF A RESISTANCE THERMOMETER FOR RECORDING THE 
BODY TEMPERATURE 


By BurcEss Gorpon, M.D.. AND E. von STANLEY, B.S., PiiLADELPHTIA, PA, 


EASUREMENT of the body temperature at intervals of less than one hour 

is often desirable but rarely attempted because it is time consuming for 
the nurse and disturbing to the patient. The resistance thermometer, which 
has been used satisfactorily at the Russel Sage Institute’ and by Varrier- 
Jones in England,? for measuring the deep body temperature by rectum, 
affords a means for obtaining a record of the temperature without these ob- 
jections. 

The essential parts of the thermometer are: 

(1) A eoil of wire with a high temperature—coefficient of resistance. 


(2) A Wheatstone bridge to measure the resistance of the coil. 


a=} 

(3) A millivoltmeter to indicate changes in potential across the bridge. 

The potential across the bridge obviously depends on the resistance of 
the eoil, which in turn is a function of the temperature. By calibrating the 
millivoltmeter directly in degrees Fahrenheit this apparatus becomes a pre- 
cision instrument for measurement of temperature. 

A commercial type, recording, resistance thermometer (Fig. 1) was modi- 
A bulb (the heat sensitive portion) was designed for 


fied for clinical use. 
This bulb (Fig. 2) is a silver tube, 6 mm. 


obtaining the rectal temperature. 
in diameter and 72 mm. long, containing a coil of nickel wire in the closed 
end. The other end of the bulb is attached to a soft rubber tube, 5 mm. in 
diameter and 87.5 em. long, which carries three stranded copper leads im- 
bedded in rubber. These terminate in a connector block. 

The temperatures indicated on the millivoltmeter (temperature range ex- 
5° up to 110° Fahrenheit) are recorded every 30 seconds on a 


tends from 8 
The lag in recording does not exceed two seconds. 


special chart (Fig. 1 C). 
The variations in the temperature may be read within one-twentieth of a 
degree. 

The leads from the recording part of the instrument which connect with 
the bulb are carried in a secure flexible cable. This is made in sections of 
convenient length for reaching the beds. A simple adjustment balances out 
all lead resistance so that the accuracy and sensitivity of the instrument is 





*From the Medical Service of Dr. Thomas McCrae and the Department for Diseases of 
the Chest, Jefferson Hospital, Philadelphia, Pa. 
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unaffected by length of leads or by local temperature conditions at any 
point other than at the bulb. Portability has been secured by mounting the 
machine on a board equipped with lugs, so that it may be set up readily on 
any wall which has been prepared to receive the lugs. 

After adjustment of the instrument, which requires no special training, 
the recorder is put in motion. A suppository, containing ethyl aminobenzoate 
(UUS.P.X.) is inserted in the reetum and in about one-half hour the bulb is 
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Fig. 1 Recording resistance thermometer showing clock work, A; indicator dial B; 


art C; and printing apparatus J). The temperature scale runs horizontally and is read from 
eft to right. The time seale runs vertically and is read upward. The temperature line is a 
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Fig. 2.—Section of bulb and cable assembly. Binding posts, A; 3 conductor cables, B; 
ement, C; silver protecting tube, D; flexible rubber tubing, &; connection ferrule, F'; sensitive 
sistance coil, G. 
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passed beyond the anal sphinctor. The bulb may be retained in the normal 
reetum for periods up to twelve hours, usually without discomfort, for one 
or more days. There is no danger of electrical shock since the thermometer 
operates on six volts 82 milliamperes. 

The instrument has been found to be of value in accurately determining 
temperature variations in critically ill patients and in those who have sudden 
fluctuations of temperature. 


The Apparatus was manufactured bv the Brown Instrument Company Philadelphia, 
through the cooperation of Mr. W H. Lukens 
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A SIMPLE METHOD OF KEEPING STERILE SERA AND FILTRATES 
DURING THE TEST PERLOD AND OF BOTTLING BY GRAVITY 


By Josepu P. Scorr, D.V.M., MANHATTAN, KANSAS 


— method of holding and bottling sterile filtrates after passage through 
Mandler filter candles was developed at the Vaccine Laboratories of the 
Kansas Agricultural Experiment Station in order to provide a cheap, efficient, 
and simple means of testing large amounts of such filtrates and of bottling 
them from the original container after passing various tests. 

The complete apparatus is shown in Fig. 2. It consists of a one gallon 
or two gallon E.Z. seal jar, a bottling top, two funnels, a filling tube, and an 
air filter. 

In Fig. 1, the apparatus is seen in part; all the parts here shown are 
attached together and placed on the gallon jar which is not shown. The 
metal bottling top 7 is a casting from a mold of the ordinary glass lid that 
comes with these jars. Four tubes of various sizes are inserted in holes bored 
through this top. The air tube @ is a small bore tube which extends to within 
an inch of the bottom of the jar when the top is in place and earries the air 
above the surface of the liquid being bottled. The filling tube B is a short 
large bore tube which is connected with the filter candle by means of a large 
bore rubber tube 2. Tube (, the bottling tube, is of the same size as B and is 
connected with filling funnel 3 by means of a rubber tube. The testing tube D 
is a small tube connected with test funnel 4 by means of two rubber tubes and 
a glass connecting tube 5. 

The air filter 1 is a small glass tube filled with absorbent cotton. It filters 
the air that is carried by tube A. Rubber tube 2 is a short piece of heavy 


*Contribution No. 37 from the Veterinary Department, Kansas State Agricultural Ex 
periment Station. 

This method was developed under the direction of Dr. L. W. Goss, Professor of Path- 
ology, Ohio State University, while he had charge of blackleg research at the Kansas Agri 
cultural Experiment Station 
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large bore rubber tubing that slips easily and firmly over the filling end of the 
filter candle. 

the neck of these funnels. 


Funnels 3 and 4 are aluminum and a glass tube passes through 


This glass tube extends half way down the body 
of the funnel, and a swelling on the tube prevents it from slipping through 
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Fig. 2.—T, bottling 
air filter clamped 
test funnel 
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top: A, 


air tube, B, filling tube; C, bottling tube; D, test tube; 
and wrapped; 2, filling tube clamped; 8, bottling funnel wrapped ; 
; 4, glass tube joint; 6, test bottle 7, test bottles from previous jars; &, metal 
weights; 9, wooden tripod; 10, gallon jar. 
the neck of the funnel. 
funnels. 


These funnels are attached to the tubes C and D 
by means of rubber tubing passing over the glass tube and the neck of the 





The filling funnel 3 is connected directly, the test funnel indirectly 
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by means of glass tube 5 which enables the easy removal of this funnel after 
the test samples have been taken. 

Before filtration of the material, the jar, bottling top, and other parts are 
assembled—all free ends are wrapped in separate pieces of paper—and the 
whole bottling jar is sterilized under at least fifteen pounds pressure for one 
hour. Following this sterilization the bottles are cooled, and filling tube 2 
is slipped over the filling end of the filter candle. The material is then 


foreed through the candle by pressure. As soon as the container is filled, 














Fig. 3 T, bottling top; A, air tube; B, filling tube: C, bottling tube D, test tube: 7, 
air filter; 2, filling tube, clamped; 3, bottling funnel, with spring clamp; 5, glass tube joint 


clamped; 8, mental weights; 9, wooden tripod; 1, gallon jar; 1/, 500 mil. serum bottle; 7, 
filter bottles; 13, bottle box. 


tube 2 is clamped off and slipped from the filter candle. All tubes are 
clamped with spring or screw clamps, and the jar is inverted on stand 9, 
Fig. 2. 

Fig. 2 shows the inverted jar 10 and the test being run from test funnel 
4 into sample bottle 6. The stand 9 is a wooden tripod in which a circular 
notch has been cut; this notch serves to catch the neck of the jar. Weights 8 
are placed on the back of the stand to balance the weight of the filling jar. 
In this figure the paper has been removed from test funnel 4 and a sample of 
filtrate is being taken off into test bottle 6. Two test bottles are taken from 


each jar 7; one culture flask test is also inoculated from each jar. After 
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taking all necessary samples, test funnel 4 is disconnected at the glass tube 
5, and the filtrate is then held in the ice box until the sterility tests have 
The sterility tests are made on glucose broth, two fermentation 


been made. 
These tubes and the culture 


tubes being inoculated from each test bottle. 
flask are incubated for seven days, and if they prove sterile, the filtrate is 
then bottled into appropriate serum bottles through bottling funnel 3. 
Before bottling, the bottles are placed in a metal box having a tight lid; 
the bottles are placed mouth down on several layers of cheese cloth or muslin 


which covers the bottom of the box: the boxes are then sterilized for at 


least one hour at fifteen pounds steam pressure. 

Fig. 3 shows the process of bottling. Air filter 1 is shown after the 
removal of its paper cover and clamp. This allows the free passage of the 
filtrate through filling funnel 3. The filtrate is seen passing into a 500 mil. 
serum bottle 11. After being filled, these bottles are corked 12, and later the 
sealing wax is added, and the labels are placed on the bottles. 

This method has been used to put up all kinds of liquid vaccines and 
vives a very convenient way of removing samples and holding the bulk of 
the vaecine until the appropriate tests have been made. It could also be 
used to retain and distribute special culture media which cannot be sub- 
jected to sterilization by heat. 

The gravity method is simpler and more economical than the old syphon 
method which requires from 5 to 10 times the amount of rubber tubing. 


A SIMPLE HOOD FOR USE WITH BINOCULAR MICROSCOPES* 
By H. W. Wape, M.D., Cunion Leper Couony, P. I. 


KF RECENT years attention has been paid the fatigue and consequent 

reduction of efficiency involved in prolonged use of the microseope. It 
can hardly be gainsaid that microscope fatigue is important, varying in de- 
gree with individual susceptibility but probably affecting most workers to 
some extent and some workers very markedly. Therefore any practicable 
measure for its reduction is of value. 

The binocular microscope is decidedly superior to the monocular instru- 
ment in important features, for the eyes are employed equally, the light 
reaching each eye is of reduced intensity, and the effort involved in inhibiting 
impressions other than those from the microscopic field is greatly reduced. 
This last factor is, however, by no means eliminated, for a considerable 
amount of extraneous light still reaches the eyes from beyond the field of 


the ocular rim. To the writer at least this light seems conspicuous, and in 


bright weather it is decidedly annoying. 
actually aggravates one fatigue factor, that 


BS 


The binocular microscope 





*From the Pathological Section, Culion Leper Colony, Philippine Health Service. Pub- 


ished with the permission of the Director of Health. 
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of posture, as is pointed out by Exton’ in describing an apparatus in which 
the microscopic field is examined indirectly by means of a projected image. 
This aggravation is due to the necessity of holding the head continually in a 
more precisely orientated position than is required in monocular work. 
Primarily to eliminate the incidental extraneous light, | applied a simple 
hood to a binocular eyepiece used in this laboratory. This hood has been 
used for several months with marked satisfaction, for besides practically 
eliminating this annoyance it has other advantages not anticipated, the most 


valuable of which concerns posture fatigue. 


| and i } 
paletien } - — i | 


Fig. 1 Diagram of hood as adapted to the binocular eyepiece shown in Fig. 2. (Cross-sec- 
tions, inch scale.) 





Fig. ? Hood in position for use. 


The hood, which is inexpensive and simple to construct, is adaptable to 
various makes of the more usual type of binocular apparatus used with 
single objectives, except, perhaps, when these are fitted with shutters under 
the oculars. Though the pattern here shown (Fig. 1) is for a binocular eye- 
piece attachment, only minor changes are necessary to adapt it to the usual 
binoeular tube. 

CONSTRUCTION 

Materials —1, A strip of thick cardboard (book-binders’ board, or ordi- 
nary cardboard built up as required), *4 by 11 to 12 inches and as thick as 
the projection of the top of the prism case. 2. A piece of hard, stiff fiber- 
board; I have used that from a ‘‘Fiberstok’’ filing envelope, but a slightly 
heavier stock would perhaps be preferable. 3. Black texiderm or other 
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similar water-proofed book-binders”’ material, somewhat more than one square 


foot. 4. Cross-section paper (a convenience 


PROCEDURE 


1. Fit the strip of binder’s board as a collar neatly about the prism 
case, flush up against the projecting top. Cut to permit bending at corners 
and elsewhere as needed for the curved ends. Thin down at the ends if the 
projection is less there than elsewhere, as in the apparatus at hand. Fix 
temporarily in place with stickers. 

2. Cut from heavy paper a pattern of the general form shown in the 
diagram (Fig.l). If for the regular binocular microscope tube, it will prob- 
ably need be of greater height. Heavy cross-section paper of inch seale is 
convenient for this. Modify to fit the microscope and the head and face. 
The angle at x is determined by the amount of flare desired. The slots for 
the sliding plates that carry the oculars are best cut after this is done. They 
should be large enough to allow for turning in the covering material. 

3. Cut the fiber-board to the corrected pattern ‘and with a strong ad- 
hesive affix to the collar, still on the microscope. When firmly set, remove 
and lay flat, cutting the collar where necessary for this. 

4. Cut two pieces of the covering material. To allow for turning in, one 
should be about Jo inch larger than the pattern, except at the bottom edge 
where the excess should be nearly an inch, to cover the inner surface of the 
collar. The other is cut to the pattern, or a trifle scant, except at the bottom 
where it is merely to abut on the collar. 

5. Assemble, using liberally a good library paste or other adhesive that 
does not dry rapidly. Apply the outer (larger) covering piece to the fiber- 
board base, rubbing thoroughly into contact. Turn in the margin, ¢lipping 
and crimping or goring where required. Cut the material through the slots 
as indicated by dotted lines in Fig. 1, and carefully turn in the narrow margin 
then available. Apply the lining without cutting the slots. 

6. After pressing under a weight until good adhesion is obtained but 
while the whole is still damp and flexible, fit to the microscope. First, how- 
ever, slit the lining longitudinally over the slots, and after trial trim out 
in such a way that light is excluded. Mould the sides to fit the face. Allow 
10 dry in place; to insure that the farther (forehead) margin of the top be 
flat, this may be clamped between two ordinary glass slides held by clips. 

7. The hood shown in Fig. 2 is held in place by an eneirecling tape (as 
a shoestring, here shown white for demonstration), which insures firm con- 
taet. Other methods are possible. A slight modification of arrangement is 
required for the regular binocular tube. 

Use of the hood described is advantageous in several respects. If prop- 
erly fitted to the user it eliminates incidental light almost completely. This 
not only minimizes fatigue of the retina but permits restful relaxation of the 
muscles of the eyelids, which automatically contract in consequence of such 


light. There being no conflicting light, the microscopic image stands out 


with greater crispness and apparent definition. Concentration on the work 
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in hand is facilitated by elimination of visual perception of movements in 
the room about one. An important feature is that the shield automatically 
maintains proper orientation of the head; this and the support obtained by 
even light contact of the forehead with it markedly relieve fatigue of the 
museles of the neck. Adjustment of interpupillary distance is interfered 
with seareely at all. 
REFERENCE 
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SIMPLE SEAL FOR BLOOD COUNTING PIPETTES* 
By Ropert CC. ScCHLEUSSNER, M.D., New York, N. Y. 


F A SHORT length of the rubber tubing used with blood counting pipettes 
is tied at one end and the open end is slipped over the broad extremity of 
a filled pipette, it will be found that the air in the improvised cap expels the 
liquid as the cap is pushed into place. For the eap to funetion correctly it is 
necessary that there be some way of allowing the air in the cap to escape as 


the eap is pushed down over the end of the pipette This is easily provided by 





adapting the dropping device of the old style Mohr burette to our present 
needs. 

The accompanying diagram shows the device. <A short length of glass 
rod is slipped into a bit of rubber tubing about one and a half inches long. 
The rubber tubing should be of a diameter sufficient to fit very snugly over 
the end of the pipette, while the glass rod should be of a diameter sufficient to 
slightly distend the rubber tubing. 

The device is used in the following fashion: After the blood has been 
sucked into the pipette in the usual fashion and the usual diluent added, the 
rubber tubing used for suction is removed while keeping one finger over the 
tip of the pipette to prevent leakage. With the pipette in the one hand, finger 
over the tip, the other hand slips the sealing device over the broad end of the 
pipette. As the rubber tubing is forced over the end, pressure is made over 


*From the Lenox Hill Hospital, Medical Service of Dr. O. Schwerdtfeger. 
Received for publication, March 7, 1927. 
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the glass rod in the tubing. This produces a minute air channel between 
rubber and glass and allows air to escape as the tubing is pushed securely 
into place. Now that the tubing is in place the pressure about the glass rod 
is released and the rubber tubing clamps down around the glass making an 
air-tight joint. No matter which way the pipette is tilted yo fluid will run 
out. Where the filled pipette is to be carried about in a bag, it is advisable 
to fix a seal over the pointed end as well as over the blunt end. 

The sealing device may also be incorporated in the tube used for suction, 
but in that case attention is divided between making the proper suction and 
applying the proper pressure around the glass rod. The use of the seal as a 
separate affair is the simpler arrangement. 

The simplicity and the cheapness of the device described are evident. It 
ean be manufactured in a few moments. The seeret of its suecess lies in the 
proper adjustment of glass rod and tube, but this is quickly learned after a 


few trials. 


A NEW STANDARD FOR THE VAN DEN BERGH TEST 
By B. W. Ruamy, M.D., ann P. H. Apams, B.S., Fr. Wayne, INp. 


N MAKING the indirect Van den Bergh test for bilirubin in blood, the 

ideal standard is an alcoholic or chloroform solution of bilirubin. Since 
this is not obtainable an ethereal solution of iron-ammonium alum was sug- 
gested, of a strength equivalent to 5 parts per million of bilirubin, as an 
artificial standard. 

There are several objectionable features to this standard: 

1. The color of the ethereal iron solution and the azo-bilirubin color do 
not match and the comparison must be for depth of color rather than of 
matehing colors. 

2. As the iron standard is an ethereal solution and therefore quite volatile 
it must be handled earefully and the comparison made quickly, otherwise 
evaporation of the ether will change the strength of the standard. 

3. The standard solution must be made up each time the test is made. 

Van den Bergh later suggested! an aqueous solution of cobalt sulphate 
us being stable and satisfactory. While the cobalt standard overcomes the 
last two objections of the iron standard, it still has the objectionable feature 
that the colors are not identical and that the comparison must be also by 
In our laboratory we have been using with satisfaction, a new 


y 
| 


depth of color. 
artificial standard, using our regular 0 potassium permanganate as a stock 


solution. We find that 0.7 ¢.«. of the 10 permanganate diluted to 50 c.e. 


with distilled water, gives a color identical with the azo-bilirubin solution 


*Received for publication, June 16, 1927. 
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and is equivalent to 5 parts per million of bilirubin, as compared to the iron 


standard 

Objection may be made that this solution, 10 permanganate, should be 
standardized frequently. This objection, however, holds also for both the 
, N , 
iron and cobalt standards. One of the advantages of the 10 potassium per- 


manganate solution is that it is a standard solution common to all labora- 


tories and must be kept standardized for other tests 


Care must be taken in making —— permanganate solutions.—— per- 


10 10 
manganate solutions should be made and let stand a month to ripen before 
being standardized. After a month, the top solution should be syphoned off, 
discarding the last two inches. The syphoned solution may then be stand- 
ardized in the usual way and will be found to be very stable, no appreciable 
change occurring under four months. Treadwell and Hall® state their per- 
manganate lost only 1.7 per cent in eight months. Our own solution lost 
1.0 per cent in twelve months. This variable is a negligible factor consider- 
ing the small amounts used in the tests, but may be remedied by restandardi- 
zation. The permanganate solution should be kept tightly corked, free from 


reducing Vapors and in a dark bottle. 
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Ropert A. Kitpurre,M.D., Aspstract EpItTor 


CLINICAL AND EXPERIMENTAL 


ERYSIPELAS: bE rysipelas. Observations on the Etiology and Treatment with Ery- 


sipelas Antistreptococcic Serum, Birkhaug, K. BE. Jour. Am. Med. Assn., May 8, 

1926, Ixxxvi, 1411. 

In this paper furthes experimental evidence is advanced to prove that the etiologic 
] 


agent in erysipelas is a specific type of Streptococcus hemolyticus and that the serum 
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rroduced with this specific type of microorganism possesses very marked curative proper- 
ies when administered early in the disease. 

Clinieal trials in sixty moderately severe cases of erysipelas have demonstrated that 
ntramuseular injection of erysipelas antistreptococcic serum, in amounts of 100 e.c. of 
he uneoneentrated and from 15 to 20 e.e. of ‘the concentrated serum, when administered 
uring the first three days of the disease, causes a prompt amelioration of toxie depression, 
eritical fall in temperature and pulse rate, prompt fading of the erysipelatous lesion, 
nd rapid absorption of the blebs and edema within the affeeted areas. 

In late eases of erysipelas, the result of serum therapy is strikingly favorable in 
meliorating the general toxie depression, although repeated injections of serum may be 
ecessary completely to neutralize the cireulating toxin in the patient’s blood. Following 
ach injection of the serum, there is noted a eritieal drop in temperature and pulse to 
ithin normal limits as soon as from twelve to eighteen hours after the injection of the 


} ] 


serum; the symptoms may quickly return, and a second dose may be necessary to bring 


a 


bout a eon plete recovery. 


By means of a skin test dose of toxin injected intradermally and simultaneously with 


e intramuseular therapeutic se, it is possible to observe whether complete né utralization 
f the circulating toxins is aecomplished, or whether an inadequate dose of serum was 
dministered the patient to accomplish the cure of the disease. 


It is too early to state whether the serum is purely antitoxie in nature. Its influence 


m the rate of recurrence of erysipelas in patients having frequent attacks of the disease 


s also of great interest and will he studied further. It is hoped that annoying attacks of 


‘rum sickness following the administration of large doses of antistreptoeoecie serum will 


e less severe and fewer when the refined globulin serum is used. 


BLOOD CALCIUM: Pathologic Variations in the Serum Calcium, Percival, G. H., and 


Steward, C. P. Quart. Jour. Med., April, 1926, 235. 


Using the method of Kramer and Tisdall for the estimation of caleium in the blood 


rum, the normal range was found to be 9.4 to 9.9 mg. calcium per 100 e.e. serum. In 


four eases, parathyroid administration raised the serum calcium to a level above the 


ormal, and maintained it until the drug was withheld. In three further cases the serum 


aleium was raised by parathyroid administration, but fell to subnormal values while the 


} 


rg was still being given. In two eases parathyroid administration was without effect. 
certain eases the effect of the parathyroid was augmented by giving ealeium salts; in 


e ease, however, even combined parathyroid and caleium administration was without 


In a case of tetania parathyreopriva parathyroid given over a prolonged period 


iiled to influence the very low serum ealcium value. When, however, caleium chloride 


vas given in addition to parathyroid the serum ealeium, while not reaching the normal 


vel, rose considerably. 
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The administration of calcium salts alone by the mouth failed to produce any in 


crease in the serum ealecium in two cases in which the initial value was normal. In two 


other eases in whieh a rise was obtained, the initial value was low. 


In three different types of endocrine deficiency no effect on the serum calcium 


which could be directly attributed to the administration of the deficient hormone was noted. 
melli- 
In 


The effect of ketosis on the serum ealeium was followed in eases of diabetes 
tus, and in cases of epilepsy in which the condition was induced by dietary measures. 
the presence of ketosis the serum calcium was found to be subnormal except during the 
first days of the eondition, when a high calcium was found. No constant relationship 
between the amount of serum calcium and the oecurrence of fits was observed in the case 
of epileptics. 


A table of serum ealeium values in various disorders is given. Normal values have 


been found in chronic ulcerative conditions, while in three eases of lupus erythematosus the 


value is distinctly subnormal. 


PROSTATIC HYPERTROPHY: Examination of the Blood in Hypertrophy of the Pros- 
tate, Bouet, O., and Eskelund, V. Hospitalstend, Copenhagen, April, 1926, Ixiv, 


on 


odl. 

In the judgment of the authors no great importance can be attached to examination 
of the blood as a means for the diagnosis of simple hypertrophy of the prostate gland, 
since in this affection alterations in blood are deseribed as in general too slight in degree 


accurate determination in instances in which figures which lie outside 


to permit of their 
of normal limits are actually encountered. 

Material employed by the authors in their search for a positive method of differential 
diagnosis between cancer and hypertrophy of the prostate gland is declared to have in- 
cluded only doubtful cases of the former, while in eight out of twenty-four cases of the 
latter a condition of hypeosinophilia (under 2 per cent) was discovered. In view of the 
fact that other investigators have noted hypeosinophilias below 0.5 per cent, however, the 
authors regard it as inexpedient to attempt to base a diagnosis of cancer of the prostate 


gland upon evidence afforded by an hypeosinophilie blood picture. 


FEVER: Distribution of Water and Salts in the Human Organs During Fever, Pribram, 
E. Arch. Path. and Lab. Med., July, 1926, ii, 12. 


All living human cells are very rich in water, the distribution of the water in the 
cell contents being dependent upon the mutual solubility of their constituents which, in 
turn, depends upon the character of the colloids, and the amount and character of the 
erystalloids dissolved in the water. 

During fever the human organism is in a state of thirst. This state of thirst is 
caused by a change of the distribution of water in the organism. The parenchymatous 
The causes of the increased 


organs absorb more water owing to their contents of protein. 
The rise 


demand of water by the parenchymatous organs are of physiochemical nature. 
of the temperature, the breaking down of proteins and the change of the chemical reaction 
of the blood (inerease of hydroxyl ions) all produce the same effect, an increased faculty 
of the cell colloids to imbibe water. 

Proteins take up more water if the temperature rises from 37 
not so rich in proteins (the skin, the mucous membranes, the subcutaneous tissue) and the 
The delivery of water by the 
for sodium salts. 


° C. to 40° C. Organs 


muscles lose water, supplying the inner organs with water. 
muscles may be explained by an exchange of their potassium salts 
There is an increase of the quantity of potassium phosphate in the urine and a decrease 
of sodium chloride. The origin of the potassium salts is doubtless the muscle tissue. This 
tissue has the faculty of imbibing more water in the presence of potassium salts than in 
the presence of sodium salts. The loss of water by the skin, the mucous membranes and 
the subcutaneous tissue cannot be explained in a similar manner, but recent articles mak: 


it probable that there the nervous (parasympathetic system) exerts a regulating influence 





1 ’ 


e 
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GLYCOSURIA: Nondiabetic Glycosuria, John, H. J. Lndocrinology, March-April, 1926, 

x, mo. 2, 115. 

Eight cases of nondiabetic glycosuria have been observed over periods ranging from 
two to eleven years, during which time the patients have not had diabetes. 

These patients have had a full diet throughout the periods that they have been 
under observation. 

The ages of these patients ranged from two and one-half to forty-four years at the 
time the glycosuria was discovered. 

The literature on nondiabetic glycosuria includes reports of cases for varying periods 
up to thirty-five years, throughout which a normal status was maintained. 

The highest daily excretion of sugar in the cases reported in the literature was 30 
gm. per day. 

Observations of nondiabetic glycosuria show that it is an innocent anomaly requiring 
no restriction of diet or other treatment. 

The importance of repeated examinations in cases of glycosuria which is supposed to 
be nondiabetic in character is emphasized, as is the necessity of glucose tolerance tests, in 


order to make sure that the glyeosuria is not due to diabetic or a prediabetic condition. 


LABORATORY TECHNIC 


ALDEHYDES, TEST FOR: A New Reagent for Ethylic, Propylic, and Allylic Alde- 

hydes, Sanchez, J. A. Semana Med., April 1, 1926, i, 640. 

Preparation of reagent: The reagent is prepared by dissolving 50 centigrams of 
piperrazine in 10 ¢ec. of a 1 per cent solution of nitroprussiate of soda. When small 
amounts of ethylic, propylic, and allylic aldehydes are added to this reagent a beautiful 
indigo blue color which is readily diffusible in water but which is somewhat modified by 
the action of heat is produeed. 

Recognition of ethanal in ordinary ether: Ten e¢.c. of ether are placed in a test 
tube, 1 ¢.c. of the reagent is added, the tube is shaken, and if the ether contains traces cf 


ethanal an aqueous stratum of a deep indigo blue color will appear. 


Recognition of ethyl alcohol in chloroform: Twenty drops of sulphurie acid and 
0.01 gm. dichromate of potash in powdered form are added to 2 or 3 ¢.e. of chloroform, 


the test tube which contains the mixture is shaken, a rubber cap which is provided with 
au flexible rubber tube with two elbows is fitted over the opening of the test tube, the 
jatter is heated, and the vapor is collected in a second test tube which contains 1 or 2 
cc. water and which is cooled by immersion in water. On addition to the distillate of a 
few drops of the reagent, if the chloroform contains alcohol, an indigo blue color will be 
obtained. 

Recognition of ethyl alcohol in dilute solution: Five e.c. dilute solution are placed 
n a flask, twenty drops of H,SO, and 5 e.c. of 5 per cent solution of dichromate of 
potash are added, the flask is set aside for a period of five minutes, the mixture is then 
distilled, and the vapor is collected in a tube which has been properly cooled and which 
contains 1 ¢.c. distilled water. When treated with the reagent the fluid which results from 
condensation will exhibit a deep blue tint which will disappear under the influence of heat. 

Recognition of the oxyethylie group (H,OC,): From 5 to 10 centigrams of the 
substance intended for examination, 5 ¢.c. of sulphuric acid (1:1), and 5 ¢.c. of 5 per cent 
solution of dichromate of potash are introduced into a retort, which is set aside for ten 
minutes, after which the mixture is distilled, and the vapor is collected in a cooled tube 
‘containing 1 e.c. distilled water. When 1 e¢.c. of the reagent is added to a portion of 
the condensed fluid an indigo blue color which indicates the presence of ethanal in produced. 

Recognition of lactic acid: Lactic acid or lactates are placed in a retort to which 
a rubber cap and tube similar to those above described are fitted, a few e.c. sulphurie acid 
in a dilution of 50 per cent are added, the mixture is distilled until the fluid begins to 
zrow dark, and the vapor is collected in the usual manner. Here the distillate reveals 


a clear indigo blue tint. 
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HISTOCYTE STAIN: Note on the Staining of the Histocytes of the Peritoneum by the 
Method of Del Rio Hortega, Corria, C., Ramirez, M., and Bianchi, A. Riv. Soe. 


Argentina de Biol, Buenos Aires, December, 1925, i, 774. 


} 


In the course of their examination of the origin and function of the different cells 
of the reticulo-endothelial system the authors found it necessary to establish some method 
of morphologie control of the vital staining realized, and they did this suecessfully by the 
ammoniacal silver carbonate method of Rio Hortega. To use this method in the peritoneum 
as in any other class of membranes, subeutaneous cellular tissue, ete., the following rules may 
be followed: 


1) Spread the membrane on a cover glass and cut it so its edges extend a little 


beyond the cover glass, holding the latter with the fingers by two of its corners. (2) 
Leave it exposed to the air long enough for moderate drying and fix it with 5 per cent 
formol for an hour at least. 3) Cut the membrane in small fragments; it is already 
firm enough to be handled easily. (4) After having washed it in distilled water pass it 


through the ammoniacal silver carbonate solution prepared according to Rio Hortega’s diree 
tions for one to several minutes according to the eonditions; sometimes a few seconds are 


» 


enough. >) Reduce it in formol, 1 or 2 per cent. 6) Bathe in gold ehlorid solution 


1: 000, 7) Fix in 5 per cent sodium hyposulphite solution. S) Wash and mount. 


When material is used that has previously been subjected to vital staining the images 
are superimposed, and when the staining is done rapidly multiple anastomoses of the 
histoeytic elements can be seen when they are in repose and when they enter into mae 
rophagie activity they can be seen developing into round forms. In the peritoneum that 
has not been irritated or subjected to vital staining the classical pictures of clasmatocytes 
can be seen clearly in their different morphologic forms; they are particularly abundant in 
the immediate neighborhood of the blood vessels. 

To stain the capillary reticular fibers and the intracellular fibrils the same technic 
used by Rio Hortega for connective tissue can be used, except that the tissue is not fixed 
so much. The steps are: 


(1) Very brief fixation, two to five hours, eut in frozen sections; 4 Washing in 


distilled water: (3 Hot silver earbonate until the edges are grayish; t) Rapid washing 
in distilled water: (5) Reduction in formol 1 per cent or more: (6) Gold chlorid 1:500; 
(7) 5 per cent sodium hyposulphite. Wash and mount. 


SPIROCHETES, CULTURE OF: Cultural Methods for Increasing the Number of Spiro- 
chetae Pallidae in Fresh Syphilitic Tissue, Shaffer, L. W. Arch. Path. and Lab. 
Med., July, 1926, ii, No. 1, 50. 


¢ 


Simple aerobic incubation of tissue containing Spirocheta pallida if in blocks o 
sufficient size, results in a marked increase in the number of spirochetes, as shown in se 
tions stained by the Levaditi method. 

Their oceurrence in almost solid clumps is sometimes most convincing proof of cultural 
growth in situ. These organisms have been shown to be pathogenic when reinoculated into 
rabbits five days after excision of the tissue. 

More refined methods of culture (anaerobically in horse serum, ete.) offer no ad 
vantages over simple aerobic incubation in situ in the original tissue. When the tissue is 
planted in a medium the demonstration of Spirocheta pallida in the surrounding mediun 
affords a rapid method of checking the findings that may be expected in the tissue. 

Spirochetes were demonstrated in fresh tissue when incubated for periods as long as 
seventy-eight days. 

The growth of spirochetes inoculated into freshly excised normal tissue does not ex 
f inoculation. 


tend rapidly throughout the tissue but tends to remain localized to the point « 
In testicular tissue Spirocheta pallida grows by preference in the interstitial rather than 
in the parenchymatous portion. Renal tissue does not seem to be a suitable medium fo1 
its growth. 

Transplantation of suspected tissue into the abdominal wall of rabbits affords a 
method of anaerobie incubation which combats the contamination otherwise almost inevitabl 


After an initial increase in the number of organisms, there was a decrease, followed by 
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their complete disappearance from the tissues by the end of fifteen days. This diminution 
lasts through the twenty-one day period, but by the end of thirty days the organisms 
had returned in great numbers. This interval corresponds to the primary incubation period 
for rabbits. The fate of the spirochetes in the interim is conjectural. 

The method of choice for incubation in the application of these findings to the 
pathologie diagnosis of syphilis remains to be determined. Simple aerobie incubation and 


transplantation into rabbits seems worthy of trial. 


RICKETTSIAE: Rickettsiae and Disease, Cowdry, E. V. Arch. Path. and Lab. Med., 
July, 1926, ii, No. 1, 59. 


This paper of twenty-five pages is a comprehensive summary of our present knowledge 
if rickettsiae and their relation to disease. 

A bibliography of seven pages lists all the articles of importance on the subject. 

The paper does not lend itself to satisfactory condensation and should be read in 
the original. Its seope is indicated by the following summary: 

Ilistorical introduction. 

General properties of rickettsiae. 

Distinction between rickettsiae and cell granules. 

Criteria for the identification of rickettsiae. 

Comparison of rickettsiae with the so-called ‘‘symbionts.’’ 

Distribution of rickettsiae in arthropods. 

Classification of rickettsiae. 

The pathogenicity of rickettsiae and reservoir of infection. 

Status of the different rickettsial species. 

Relation of rickettsiae to specific diseases, 

Diseases under suspicion of being caused by rickettsiae. 

Summary. 


Bibliography. 


UREA: A Micro-Method for Colorimetric Determination of the Presence of Urea in 
Blood and Urine, Cuffi, U. Rev. Med. Barcelona, March, 1926, v, 228. 


Reagents: 
Trichloracetie acid 20 per cent. 
Nessler’s Solution (Folin’s formula). 
Urease solution: 5 gm. of newly pulverized soya bean are placed in a mortar and 
iaken with aleohol for ten minutes, and then filtered. 
Standard Urea Solution: 0.04 gm. pure urea dissolved in 100 e.e. of distilled water. 
This solution may be protected with a layer of toluol. 
Technic: Into a test tube free from ammonia and from mercury (washed with 
nitric acid and distilled water) are placed 0.5 e.c. of oxalated blood or of urine (in dilution 
f 1 to 100) and 0.3 ec. of the solution of urease, while 0.3 ¢.c. of the solution of urea 
0.04 per 100) and 0.3 ¢.c. of the solution of urease are introduced into a second tube 
vhich has been previously prepared in the manner already indicated. Both tubes are next 
ft for fifteen minutes in the autoclave at 37° C. or five minutes in a water-bath at 50° C 
e tubes are then removed from the autoclave, 1.2 ¢.c. of water and 0.6 ¢.c. of trichlor 
cetie acid are added, the contents are well shaken, the tubes are set aside for ten minutes, 
and the fluid in each is filtered and washed with hydrochloric acid (Berzelius) until a clear 
Itrate appears. Seven-tenths of a e.c. of the latter are introduced into test tubes which 
ave been washed and dried, and 8 e.c. of water and 4 e.c. of Nessler’s solution diluted 
th equal parts of distilled water are added. The colors are now compared with the 
lorimeter. 
Calculation: The reading of the standard is multiplied by 0.4 and the product divided 
the reading of the unknown. The result represents the milligrams of urea. 
For urine the result is multiplied by 100 as it is examined in a 1:100 dilution. 
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Respiratory Quotient Curves in Diagnosis of Diabetes, Petty, O. H., and 


Stoner, W. H. Am. Jour. Med. Se., June, 1926, elxxi, No. 6, S42 
The iut S Clie that t venera ly i epte dl efinition diabetes me llitus 
ve tha temporarily impaired suga ne ipacity be accepte if in a given case, 
definite impairment of sugar-burning capacity e demonstrated by abnormally low fasting 
respiratory quotient and al rmally small rise in respiratory quotient after a dextrose meal 
then diabetes ellitus exists et he the bl ext se eurve be onventionally diabeti 
or nondiabetic. 
Resp ratory quotient st 11@s, i eve i nou r three ours aiter, the ad 
ministration by mouth of 1.75 @ lext e pel kilogram body weight, are a direct index 
ft the nor lity ib 1iifV of The sugal b ne e¢ AISI 
By 1] espiratory quoti ves absolute differentiation may be ide between 
diabetes ‘ tus a ‘ , oly , ] ibete ‘ t iN e diagnos earlier that 
th ial glucose tolerance test 
\ Cases \ 8 i] 1 sug se above 1S( e 4 1)0 ee. blood and re 
turned t n ss t n three Ss. es itor juotient curves, to be 
lefinitely d “*t 


PUERPERAL DISEASES: 


Plasma Structures in Septic Puerperal Diseases, Toth, A. 


Concerning the Significance of the Changes in the Colloidal 


Arch. f. Gvniik., Feb. 


1926, Exxvi » Sa 
stu s ( i i o t = thus sun i ed: 
Orga hodies i tlar itory foeus split from large molecules into smaller ones 
The mola entrat creases, and pertonia =. The disintegration of the organi 
bodies produees acid substances easing the hvdrogen-ion concentration in the inflamed 
regior this process is opposed by another whi mtinually forms the albumin molecules 
into larger complexes, until finally they re precipitate lhe organization of these pre 
ipitated asses torms a tissue to epla that whose destruction nitiated the whole process 
The pieture presented by a sept patient at different stages in the course of the dis 
ease depends the interaction of the two processes at the given moment. This inte? 
tion between injury a d de f¢ se] luces a Cs ant, the direction of which is determined 


Vv numerous taetors 


LEPROSY: 


Jour Net | 


March, 


1026, 
Ninety twi epers were eXxal 


ful points in t 


content in lepers’ sera toward g 
The content of he olvti ) ( 
ied, antishe« p and antimonkey n 
Slight indi il difference 
sera alike as t tent of natura 
differences were found between tl 


Serologic Analysis of Lepers’ Sera, Schobl, O., 


and Ramirez, J. Philippine 


1 serologically with the view to deciding certain doubt 
vy. The question of complement and natural hemolysi: 
ea | sheep, goat, and rabbit red cells was investigated. 


keeping quality in the lepers’ sera were stud 


nune hemolysin having been used in these tests. 

wer und to exist in lepers’ sera and in normal human 
nolysins and eomplement, but no distinct quantitative 
sera of lepers and those of normal persons. The amount 


the 


of hemolytic complement in t ers’ sera was found te be the same as that in sera of 
nonlepers and is subject to individual variations, 
As to the keeping qualities of the natural hemolytic complement, it was found that, in 


proportion to the original titer, thi 


in the se 


sera of lepers as it did 


lement decerenses 


al 


eonmp 


1 practically at the same rate in th 


orn individuals, 


OCCULT BLOOD: Vegetable Marrow as a Cause of Positive Benzidine Tests in the Stools 


of Diabetic Patients, Massee 


Marrow was found to 


, Jd. C. 


give a 


Jour. Am. Med. Assn., Aug. 7, 1926, Ixxxvii, 409 


reaction, 
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EDITORIALS 


Sunlight 


that three thousand years ago the only col- 
In this 


[ipo Tuscarora Indians tell us 
fortable place in the universe was the world above the clouds. 
The atmosphere was al- 


regvion the clouds themselves were the tloor or soll. 


ways warm and bright and deer, bear, indeed every kind of game trooped 
over the clouds. This happy hunting ground was peopled with the manitous. 


One, a woman, was pregnant with twins and fell by accident through a rift 


n the clouds. The world below was but a great, cold, dismal swamp in- 


habited only with turtles, snakes, frogs, beavers and other monsters. Con- 


trary to our traditions, however, these monsters were kindly disposed ; and 


vhen they beheld the goddess descending from the sky, they were greatly 


concerned for her safety. .A great turtle volunteered to receive her on his 
ack and immediately began to expand to broader and broader proportions. 


Beavers spread mud upon the expanding shell. The mud rapidly increased, 


becoming thicker and drier until it developed into a great area of soft, rich, 


fertile country. Bushes and trees grew up in abundance, and by the time 


95 
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the goddess alighted she was received without injury on a very comfortable 
couch of moss and earth. The turtle and the soil continued to grow until at 
the end of a relatively short time they had formed the great continent of 
North America. 

Soon the embryo twin godlings commenced to discuss the most desirable 
method of accouchement. The more intelligent of the two elected the natural 
The other, called Badmind, preferred to enter the world 


way for his birth 
Each carried out his own plan, 


by tearing a hole through his mother’s side. 
but as a consequence of the violence inflicted by the parturient Badmind the 
goddess died. 

The powerful Manitous now existed on the turtle’s back, one always 
doing good, the other always attempting evil. Goodmind, seeing the eold- 
ness and dimness of the new earth, took the head from the body of the 
goddess and sending it skyward transformed it into the sun, the greatest of 
all spirits. The remainder of the body he converted into the moon that it 
might illuminate the sky at night. Goodmind, Ni-voh, the Creator, then 
populated the earth with birds, fishes, game, animals of all kinds and then 
placed thereon his chef d’@uvre, Man. From this time the Great Manitou 
was the Sun. The sun, representing the mother of all life on the turtle’s back, 
became the greatest deity of all, and the Sun Dance became one of the most 
distinetive of the Indian rituals. 

Familiarity, however, procreates the superiority complex. Joshua as- 
sisted materially in dispelling our ideas of the independence of the sun, and 
the contributions of a multitude of students of the truth have led us to look 
upon the sun as just another commodity, in a class with oil furnaces, auto- 
mobiles and airplanes, one which we are glad to have, particularly since 
there is no tax on sunlight, but which man in his ingenuity could as well do 
without should the need arise. 

But now we learn that the sun is the ultimate source of all life on this 
earth and that the elements of sunlight in one form or another are pre 
requisite for the continuance of health in practically all forms of animal and 
vegetable life. True, we are also informed that man has perfected an ap 
paratus which delivers the active elements of the sun’s rays in more efficient 
concentration than does the sun itself and which produces rays of greatest 
value which are practically absent from ordinary sunlight as it reaches the 
earth. 

Carbon dioxide, water and inorganic salts were probably the only mate 
rials available in the Azoic period from which living matter might have been 
formed. We are told that the action of sunlight on these appears to have 
produced formaldehyde, and that radiant energy acting upon this in turn 
caused the formation of the more complex starches, sugars, amino-acids and 
even proteins. Organic matter appears to have been built up from inorganic 
matter by the agency of sunlight acting on water and earbon dioxide in the 
presence of an inorganic colloid. Life having been initiated, sunlight is 
necessary for its perpetuation. The green plant will not produce starch 
unless its chlorophyll is acted upon by sunlight. Chlorophyll is phototropic, 
changing its position within the cell so as to receive an optimum quantum 
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of energy. Hematin of the blood in its combination with iron is quite 
analogous to chlorophyll and its associated magnesium. Upon exposure to 
sunlight hematin is said to accumulate in the skin with consequent pigmenta- 
tion in much the same way as chlorophyll shifts its position under the stimu- 
lation of light. Also, just as a plant fades and bleaches when it is removed 
from the light so does the human body become pale and anemic. 

The substitution of iron for magnesium, which forms a biochemical key- 
note to the metamorphosis from the vegetable to the animal kingdom, was a 
happy arrangement, for iron is much more readily oxidizable than magnesium 
and is therefore more satisfactory for the transportation of oxygen from the 
lungs to the cells of the body. Were it not for hemoglobin the average per- 
son weighing 150 pounds would require at least 300 pounds of blood plasma 
to furnish the equivalent quantity of oxygen. 

Finsen demonstrated many years ago that ultraviolet energy was ab- 
sorbed directly into the blood through the skin. Quincke in 1894 showed 
that hemoglobin gives off oxygen more quickly in the light than in the dark. 
Both light and heat appear to augment bodily oxidation. Pacini claims that 
day workers transferred to night shifts develop a low grade anemia which 
may be overcome by exposure to ultraviolet radiation. 

Malaria relapses in the spring time have been attributed to the action 
of ultraviolet rays. Whitmore produces relapses at will with ultraviolet 
radiation of malaria infected canaries. Quinine has a low grade fluorescence, 
and Bass has observed that the plasmodium may be cultivated in the pres- 
ence of small quantities of quinine in the dark but that the same amount of 
quinine in the light will destroy the plasmodium. Is light a factor in the 
destruction of malaria by quinine? 

The action of radiant energy on the leucoeytes varies with the wave 
length applied. Radium and x-ray decrease the number of cireulating lympho- 
eytes. Rays in the far ultraviolet produce on the contrary a lymphocytosis. 
Near ultraviolet again tends to lower the lymphocyte count. The visible 
spectrum apparently stimulates both Ivmphoeytes and polynuclears. Radi- 
ation in the red and infra-red zones causes little change. The opsonie index 
is diminished after exposure to x-ray and far ultraviolet. Near ultraviolet 
greatly increases the opsonie effect while visible radiation and infra-red 
produce little effect. It seems that in sunlight the near ultraviolet effect 
predominates. Cramer and Drew describe an increase in platelet count fol- 
lowing the action of ultraviolet rays. Luekiesh and Pacini attribute the 
speedy convalescence from respiratory infection in part at least to platelet 
stimulation. It has been shown that x-rays and radium will diminish the 
platelet count more rapidly even than the lymphocyte count, indeed after 
prolonged radiation the count may drop so low that it never recovers. When 
this happens the animal always dies from an intereurrent infection. 

‘The skin is the place where the external and the internal environment 
meet for the purpose of reaching an equilibrium compatible with life.’’ Sun- 
burn may be brought on by x-rays or radium or by ultraviolet but not by 
visible light or by infra-red radiation to an appreciable extent, 
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On exposure of the skin to radiation an erythema develops, the more 
promptly the greater the wave length of radiation. Heat causes a prompt 
reddening, ultraviolet a slower one and x-rays a delayed erythema. There 
are two phases or periods of erythema, a primary one consequent on engorge- 
ment of the capillaries and a secondary erythema only partially due to en 
vorgement. The latter is followed by melanin pigmentation. The origin of 
the melanin is not completely understood. Two theories exist, one that it is 
a degeneration product of hemoglobin and the other that it is a secretion 
product of pigment forming cells. Luekiesh and Pacini believe that, whether 


special pigment cells are present or not, the pigmentation seems to be eon 


I 
trolled by herve Influence Cocainized and uncocainized skins exposed to 
ultra\ olet radiation. respectivels did not and did develop pigment. Drugs 
which activate the SVM} athetic nervous system appear to promote pigmenta 
tion after ultraviolet radiation. These authors suggest that the chromata 
phores present in the skin of lower animals have in the process of evolution 


migrated inward and are collected in the adrenal glands and other chromaffin 
tissues but that these are still intimately associated with the body surface 
through the sympathetic nervous system. They suggest that pigmentation 
following exposure is not for the purpose of excluding ultraviolet so much 
as for promoting its absorption and conversion into utilizable energy. They 
conceive of pigmentation jas a provision whereby the body may continue to 
benefit. from absorption of ultraviolet and at the same time protect itself 
against the heating effect of the sun’s rays. Certain it is that pastes con- 
taining melanin protect the skin from the heat of the sun coneentrated with 
a burning glass. The fresh skin contains an oxidase which under the action 
of ultraviolet light appears to produce a pigmentation just as the freshly 
eut apple turns brownish on exposure to the air. Oxidase cannot, however, 
bring about pigmentation except in the presence of phenylalanin, an amino- 
acid whose constitution is nearly the same as that of adrenalin. Luekeish 
and Paeini postulate the interaction of four factors in the production of 
pigment, namely, ultraviolet radiation, stimulation of the svmpathetie nervous 
system, oxidase in the skin, and adrenalin which serves as an aetivator. 

It has been suggested that ultraviolet radiation striking the skin and 
accelerating the sympathetie nervous system distributes its stimulus so as to 
elicit responses from the thyroid, the adrenal, the pituitary and the para- 
thyroid glands 

In some manner, as vet not clearly understood, ultraviolet light affects 
calcium metabolism. It promotes the healing of bones, and we are told that 
when hay fever, asthma and eolitis are associated with low blood ealeium 
values ultraviolet therapy or ultraviolet. therapy combined with ealeium ad- 
ministration by mouth produces excellent therapeutic results. Apparently 
the ealeium effect is associated in some way with epinephrin action, and it 
has been suggested that actinotherapy stimulates the sympathetic nervous 
system causing an increased secretion of adrenalin which in turn promotes 
ealeium absorption by the tissue cells 

It has long been known that ultraviolet light has a distinct bactericidal 


activity. The death of the bacterial cell appears to be due to a process of 
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coagulation. Certain authors suggest that the high concentration of phenyl. 
alanin and tyrosin in the bacterial cell as compared with body cells accounts 
for this destructive action. These two substances absorb the ray readily. 
Bacteria in a medium containing them are protected from the destructive 
action of the ray by the fact that the latter is absorbed by these amino-acids 
in the media. 

There appears to be an activation by the actinic ray of foods such as 
oils, cereals, ete., so that the latter develop greater growth producing abili- 
ties, and food so treated is said to develop rickets-preventing properties 
similar to that of cod-liver oil. 

The above enumeration of the results of ultraviolet action, culled some- 
what at random from the recent monograph by Luckeish and Pacini,’ presents 
such an astounding variety of activities and reactions that one is inclined 
to wonder whether time will give permanent substantiation to the assertions. 
We have been rather conservative in our selections, and one will find many 
additional remarks and discussions in the volume which are less susceptible 
to experimental confirmation. As an example we might mention the effect 
of light on the endocrine system, on personality and the like. One ts inclined 
to reeall the hyperenthusiasm of some of the early and indeed recent contri 
butions on endocrine physiology. 

But if we turn to another recent contribution on sunlight and artificial 
radiation, one less popular in its exposition and presented as a more formal 
scientific discussion, coming from the pen of Edgar Mayer of Saranac Lake,’ 
we are again impressed with the undeniable potency of the actinie ray and 
its effect on many and varied aspects of biology. Among such may be men- 
tioned developmental changes in the embryo, cytolysis, hypertrophy of the 
parathyroid gland in rabbits, irradiated hens laying four times as many eggs 
as controls, pigmentary changes in hair, increased rapidity of epithelization 
of granulating wounds, increased endogenous nitrogen metabolism, increased 
absorption of calcium and phosphorus from the intestine, increased calcium 
and phosphorus storage, diminution of the blood sugar, and many more, and 
all of this from the action of ultraviolet rays which do not penetrate the skin 
more than from one-tenth to one millimeter. 

We shall not. attempt to detail the therapeutic indications and uses of 
the ultraviolet ray. Although recommended in a most diverse classification 
of diseases, it is no panacea. At the same time we may readily understand 
how with physiologic responses as diverse as have been described above, 
actinotherapy will have some effect either direct or adjunct in the treatment 
of many conditions. 

The sun is a wonderful phenomenon and the solar spectrum, in all its 
phases from far ultraviolet to infra-red, is a marvelous creation. Indeed, like 
the ancients we would gladly again become sun worshipers had we not just 
read in the morning paper that this celestial orb with its nine thousand 
degrees of temperature is after all but second rate since we must now com- 


part it with nebulae whose temperatures are measured in millions of degrees 
‘For further discussion of the volumes by Mayer and by Luckiesh and Pacini, see book 
review section September issue, p. 1212. 
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and which are emitting waves, the Millikan waves, which will penetrate six 
feet of lead and fifty odd feet of water and which are today bathing us 


even more constantly than are the actinie rays of the sun. Man in his at- 


tempts to know nature and to reproduce nature artificially at last manu- 
factures the thunderbolt only to learn that it is but one of the simplest of 


toys in the hands of the creator of the universe. 














